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RF site products, for example: 


Not many years ago transmitter site planning was largely a matter of bricks 
and mortar. Antennas and accessories could be purchased pretty much “off 
the shelf" with the expectation of acceptable performance. 


Today's sophisticated communications technology and overcrowded sites 
have changed all that. Optimum performance (and cost effectiveness) of 
SMR, cellular and conventional systems are critically dependent upon the 
precise relationship between antennas, equipment and site management 
accessories. A single “misfit” can cause widespread customer dissatisfaction — 
resulting in thousands of dollars in lost revenue. 


That's why Antenna Specialists has developed an extensive line of unique 
RF site products, and a technical support staff second to none in the industry. 
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The journal of mobile communications technology 


features 


10 Dispatch consoles are 
communications 
integrators 
Paul McGee, Motorola 
Today’s advanced dispatch con- 
soles integrate two-radio and 
telephone communications with 
computer-aided dispatching, dig- 
ital control signaling, radiopaging 
encoders, monitoring equipment 
and auxiliary controls. 

20 Frequency synthesizers: 

Troubleshooting 

techniques 

Harold Kinley, CET, South 

Carolina Forestry Commission 

Part 2—Keeping in mind the fre- 

quency synthesizer basics from 

last month’s installment, it is time 
to work through a troubleshooting 
example. 


A rolling code scrambler 
gathers diverse functions 
E.J. McKernan, Midian Elec- 
tronics; and Bill Scott, CommTech 
A “bit” here and a “bit” there 
deliver functions that include 
system and unit identification, 
status and location information, 
selective calling, remote control 
and telephone interconnect—in 
what started as a scrambler! 


APCO National 
Conference preview/ 
guide 

Use our session guide, exhibitor 
list and exhibit floor map to get 
the most from your visit to the 
55th Annual Associated Public- 
Safety Communications Officers 
National Conference. 


64) 


On the cover: San Francisco's Department of 
Electricity maintains the police department's 
17-year-old dispatching center, Obsolete computer 
and radio system control hardware requires custom 
parts fabrication. 

See page 10 for Paul McGee's review of dispatch 
console technology, 
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Higher profit margins, reliability you can count on, 
and fast delivery. That’s SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. « DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. Its a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It's free. 
A recent survey showed there's a 90+ percent You'll receive a complete package of information on 
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Call now for full information package: 


800-227-1226 wea 800-227-0223 


ditorial 


Mobile radio with class—or brass! 


Overland Park, KS 66212 or call me at 

913-541-6627 if you would like to join 

the Editorial Quality Review Board. 
—Don Bishop 


But if MRT is not your favorite yer, 
the better we fine-tune ourselves with 
your help, the more likely we are to 


become your favorite. 
Write to me at MRT, P.O. Box 12901, 


MODERN ELECTRICS 


Auto Equipped With Wireless 


By Our Brussets CorReSPONDENT. 


Last month in this space we showed 
you one of the most extensively equip- 
ped radio communications vehicles, a 
Laughlin Township, NV, constable’s 
vehicle with nine antennas and a radio 
for each skyhook. 

We asked whether anyone could top 
that. What should come in the mail but 
a photo and story about a mobile unit 
with only two antennas. But get the date 
of installation: 1908! 

The radio operator could select a 
10-foot or a 25-foot antenna. Selective 
calling? The spark transmitter did not 
select anything, including frequency. 
Encryption? He who pounds the brass 
picks the code! 

We could go on, but you get the idea. 

OK, can anyone top this? 


* * * 


Editorial review board 

Since March, a number of readers 
have been kind enough to review each 
month’s issue by filling out a survey. 
The readers form our “Editorial Quali- 
ty Review Board.” 

What these readers are helping us to 
do is to evaluate how well our features 
and departments serve them. 

They represent you. 

You can represent yourself, though. 
Current board members’ terms expire 
at the end of August. Would you like to 
help us guide MRT during the next six 
months? You'll have a rare opportunity 
to influence the direction of what we 
hope is your favorite industry 
publication. 
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We reproduce herewith a photograph 
of a novelty exhibited at the last Brussels 
automobile show. It is a regular wireless 
sending and receiving station installed 
in a Limousine car in use by the artil- 
lery corps of the Belgian army, and so 
far has proven entirely successful, 

In the interior of the body the operator 
is seen manipulating the sending key. 
Under the table a 47 Rhumkorff spark 
coil is installed, also the storage batteries 
for sending and dry cells for receiving. 

On the table on the left side of key are 
the coherer and tape register; the oscil- 
lators and adjustable condensers are in 
the background. The coherer is sus- 
pended in a four-ring pivoted system, 
which, in turn, is suspended on strong 
rubber bands. This arrangement makes 
it possible to receive messages accurate- 
ly and keep the coherer always horizon- 
tally, Shocks and vibrations resulting 
from travelling over rough roads have 
little effect on the arrangement. The 
antennae is a collapsible mast, which is 
about 10 feet high; it is attached on the 
roof of the Limousine. If obstacles are 
encountered, the mast can be laid down 
on the roof. An extra antennae is also 
carried and can be fastened on top of 
the regular aerial mast. It is made of 


One of the first vehicles equipped with a two-way radio Is a horseless carriage—the 
driver sits outside the passenger compartment. Notice the radio operator’s hand on 
the telegraph key, almost dead-center in the photo. Reprinted from the first edition of 


Modern Electrics magazine, April 1908. 


Photo by N_ HE Auto Journs) 


thin brass tubes, which telescope into 
each other. Extended and placed on top 
of the regular mast, the height of aerial 
can be increased up to 25 feet. 

The ground connection is made by 
trailing a metallic netting between the 
rear wheels of the automobile. This has 
been found quite satisfactory and gives 
an excellent “ground,” except on very 
dry, dusty roads or on very dry as- 
phaltum streets. 


CATCHES PORTO RICO WIRELESS MES- 
SAGE IN NEW YORK. 


A wireless message from San juan, 
Porto Rico, was picked up recently by an 
experimental receiving apparatus in- 
stalled in the tower of the Times Build- 
ing, in Times Square, and was clearly 
read by the operator after the stations 
at Washington and Key West had de- 
clared they could not “take” it on ac 
count of interference. This was inci- 
dental to a series of experiments being 
conducted by John L. Hogan, Jr., of Cos 
Cob, Conn., who is perfecting an instru- 
ment to prevent interference in the send- 
ing and receiving of wireless messages. 
The distance from San Juan by air line 
to the Times Building is approximately 
1,600 miles. 
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transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody 


When you need voice 
privacy, Transcrypt has 
the system for you. And 
nobody does it better! 


Full Range. From the 
reliable SC-400 to the amazing 
SC-460 computer controlled 
system, nothing else even comes 
close. 


Performance. Transcrypt 
customers enjoy voice quality and 
radio performance unmatched by 
any other system. 


Installation. Transcrypt can 
fit virtually any radio—mobile, 
portable, or base unit— with 


simple, easy-to-follow instructions. 


We support over 400 models from 
42 different manufacturers and 
are adding new ones every day. 


“PRIVATE” thoughts from 
Transcrypt customers: 


“Perfect...on demonstrations the 
scramblers sell themselves...real high 
quality...” (Dealer in Kentucky) 


“Working very well...now every police 
officer wants the extra security...a real 
nice security addition to our system....” 
(Police Department in Kansas) 


“Nothing but good and great things to 
say...they work beautifully...we’d love to 
tell others about them...they’re great!” 
(Police Department in Washington 
state) 


“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


“...at first | thought the scramblers were 
not working at all because the audio 
recovery was perfect.” (Motorola user 
in Tennessee) 


Each postage-stamp-sized Transcrypt 
CVP™ controller is equipped with a 
powerful Motorola microprocessor. 


Satisfaction. Transcrypt is 
responsive to customer needs and 
provides fast, efficient service. 


Crypto Voice Plus™, 
Transcrypt’s exclusive CVP, 
provides outstanding features and 
capabilities not found in any other 
system. 


scrambles better 


SC-400 Reliable voice privacy 
*4 codes inversion 
SC-440 CVP I medium privacy 
¢ 256 codes 
SC-450 CVP II high privacy 
4096 codes 
SC-460 CVP III very high 
privacy 
¢ Over 100 billion codes 
¢ ANI, Unit Status 
* Radio Emergency, 
Radio Kill 
* Computer Aided 
Dispatch 


Deeserspl modules installed in Motorola, 
King and Icom portables. 


Transcrypt scrambles to bring you peace of mind. 
A Toll-Free call is all it takes, 
Most orders shipped within 48 hours. 


Toll-Free (800) 228-0226 
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scanmoryntinceational INC 


Telex 466146 - Fax (402) 435-6780 
1620 North 20th Street, Lincoln, NE 68503 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Inc, 


“Too greedy’ 

Trun a small, one-man shop part-time 
to supplement my regular income. Most 
of my work involves repairs and serv- 
ice. But when I have an opportunity to 
sell new equipment, it is unavailable to 
me. My distributors do not have access 
to all equipment lines and radio 
manufacturers only want to sell to shops 


who sell millions of dollars worth of 


equipment per year. 
become too greedy. 


People have 


Chuck O'Connor 
O'Connor Communications 
San Jose, CA 


Science club radio stations: 

On Nov. 20, 1987, the featured 
speaker at the annual awards presenta- 
tion of the Radio Club of America was 


I.M. McKenzie, managing director of 


Philips Radio Communication Systems 
of Cambridge, England. 

Among other things, he said, “The 
area of fastest, furthest reaching change 
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etters to the editor 


is in mobile communications. ..develop- 
ments that may well change the whole 
scope of our lives.” 

In March 1988 in St. Louis, Telocator 
displayed renewed vigor as a result of 
reorganization and the selection of a 
new president. 

At the meeting, Telocator announced 
10 goals. Goal No. 9 is: ‘Promote 
education and training for current and 
future personnel.” 

On. Nov. 9, 1988, a retired FCC radio 
inspector filed a petition with the com- 
mission to modify the basis and purpose 
of the amateur radio service to include 
using the amateur service to stimulate 
secondary schoo] students’ interest in 
school curricula, especially science and 
mathematics. 

Do you realize that those three 
separate events may well change the 
whole scope of our lives? The former 
radio inspector’s petition points out that 
presidential candidate George Bush said 
he wanted to be the education president. 
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Now he is the president. 

The petitioner pointed to the 
“negative press” the educational] system 
receives. He pointed to the inferiority 
of masses of students who are not in- 
terested in science and mathematics, in 
contrast to the interest they displayed in 
those topics during the early days of the 
Radio Club of America. 

The former radio inspector asked the 
commission to create ‘‘science club 
radio stations’ in the amateur service. 
He asked the agency to make science 
club station licenses available without 
examination to Scoutmasters and to 
middle and high school science 
teachers. 

Suppose these developments occur: 

(1) The president promotes students’ 
pursuit of a science and mathematics 
education as being a patriotic gesture on 
the students’ part, a gesture intended to 
help to make the U.S. electronics in- 
dustry competitive worldwide. 

(2) The FCC, responding to the radio 


cies, transportation companies, petro- 
leumlenergy products companies, public 
utilities and others allied to the field. 
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Letters to the editor 


inspector's petition, and support I hope 
will be expressed for it by the American 
Radio Relay League and individual 
amateur licensees, makes science club 
stations available to groups interested in 
the sciences, in technology and in 
mathematics. 

(3) Telocator and other industry trade 
associations see fit to promote science 
club station operations. 


Think of the groups that would use 
these science club stations as following 
in the footsteps of the Radio Club of 
America. These science clubs will pro- 
duce scientists, technologists and in- 
dustrialists. That is what the Radio Club 
produced in the early 1900s. As a result, 
the United States led the world in 
manufacturing for years. 

If these developments happen, Mr. 


4 (s 
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one \ 
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McKenzie would turn out to be a real 
prophet because “the scope of our lives 
would change.” 

He could not foresee each of these 
developments happening in concert. But 
science and mathematics played a roles 
in the history of wireless from the times 
of Faraday and Hertz—until Americans 
all decided to become entrepreneurs and 
industrialists. The current state of affairs 
demonstrates the need for government 
and industry to promote something 
besides business. 

Science clubs will promote science, 
technology and business. We'll be sit- 
ting tall in the saddle again! 

G.M. Howard 
Communications Attorney 
Dallas, TX 


Fast Fact Card comment: 

The October 1988 issuc is very good. 
You try to cover a broad variety of topics 
without bias. Keep up the good work. 

] especially enjoyed, **Wind 
Augments Solar Power At Mountaintop 
Radio Site.” 

The two toughest problems are the ‘I 
want it yesterday” attitude and rapidly 
changing technology. 

John W. Hood 
Communications Technician 
Phenix City, AL 


Correction 


Here is the correct diagram for 
Figure 5 on page 58 of the April 


You'll never know how well a 
you'll be received without it. 


A Comp Comm “Real World" map accurately pre- 
dicts the reception quality of your paging, cellular or 
SMR system at a glance. Just select your desired 
radius—from 15 to 50 miles—and a week later 
you'll have low cost verification of exactly where 
your trouble spots are, or are going to be. 


“Real World” maps omit nothing. Path loss, slow 
fading, fast fading, even the site's particular environ- 
mental characteristics are considered. 


If you're planning a system, planning expansion, 
or want to know for certain how good your present 
system really is, take a look at our “Real World’. 
Call or write today for more information 

Comp Comm. Inc., Station House, Fourth Floor 


900 Haddon Avenue, Collingswood, NJ 08108-2167 
Phone 609 854-1000 FAX 609 854-8400 


issue: 
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Figure 5. Signal and noise levels at a 
high-noise site, without an amplifier. 
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OF WUSTLERS 0 ON Tr 
OPEN RANGE 


Radio messages are property. But according 
to the law, unprotected 2-way dispatches are 
free meat. Like range cattle, a brand is 
needed to prove ownership. 
Pvt SQUELCH™ scrambles radio messages, 
limiting lawful interception to a user group 
designated by its squelch code. Our 
MX P1083 Privacy Adapter, wired to a 
radio’s CTCSS or DCS encoder/decoder, 
protects your information property. 


Brand Your Calls 
with Pvt SQUELCH" 


For help rounding up your strays, 
Call Toll Free: 


1-800-638-5577 


IE 


MX P1083-12 
Privacy Adapter 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 © In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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Dispatch consoles are 
communications integrators 


Today’s advanced dispatch consoles integrate two-way radio and telephone 
communications with computer-aided dispatching, digital control signaling, 
radiopaging encoders, monitoring equipment and auxiliary controls. 


By Paul McGee 


When a member of the public tele- 
phones for emergency help from a pub- 
lic safety agency, a telecommunications 
dispatcher normally receives the re- 
quest. A dispatcher relays requests 
received by telephone via radio, inter- 
com or telephone to one or more police 
officers, firefighters or emergency 
medical technicians. 

Dispatch consoles control telephone 
lines, radio channels and other com- 
munications links to speed messages 
between people in the community and 
those who render aid or protection on 
behalf of public safety agencies. (See 
Figure | at the right.) 

Dispatch console technology is 
advancing at a pace that matches the 
rapid development of radio communica- 
tions systems that use trunked channels, 
digital contro] signaling terminals or 
computer-aided dispatch, or a combina- 
tion of them. 


Early consoles 

Originally, a console simply collected 
controls for radio channels into a small, 
integrated system. Push-buttons that first 
made positive switching contact later 
controlled relays, then solid-state 
switches. On some current console 
models, push-button closures are read 
by microprocessors that in turn control 
At left: Modern dispatch console flexibili- 


ty includes CRT and ‘buttons-and-LEDs’ 
positions for the same system. 


McGee is the product planning manager for con- 
trol center products, Motorola Communications 
Sector, Schaumburg, IL. 


CONVENTIONAL 
BASE STATIONS 


TRUNKED 
REPEATERS 


EXTERNAL 
EQUIPMENT 


DISPATCH 
CONSOLES 


Figure 1. Dispatch consoles control telephone lines, radio channels and other com- 
munications links to speed messages between people in the community and those who 
render aid or protection on behalf of public safety agencies. 


complex switching routines. 
Switching is involved when the 
dispatcher selects one or more radio 
channels to reach an officer or other 
specialist in the best position to render 
aid. A proper response may require 
placing telephone calls, sending 
radiopaging messages or composing 


written messages to be transmitted by 
a data terminal. 

One variety of console is named for 
its buttons and light-emitting diodes 
(LEDs) that serve as indicators. 

A typical “buttons and LEDs” con- 
sole includes two or three buttons and 
indicators for each radio channel that 


el 
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Photo 1. A channel control module (left), 
and a display channel control module with 
an eight-character alphanumeric display 
for call ID and channel assignment. 


control switching and indicate status. 
It has a set of system controls for all 
channels. System controls include in- 
tercom, unselect channel mute, multi- 
select and patch. 


Another typical “buttons and LEDs” 
console uses channel contro] modules. 
Each module uses eight buttons with in- 
dicators and controls an individual radio 
channel]. Standard controls provide the 
capability to select a channel (monitor 
it through a select speaker and transmit 
via push-to-talk); adjust its incoming 
volume; include it in a patch with 
another channel or phone line; and per- 
form a single-button-press, priority in- 
stant transmit. 

Optional controls include frequency 
selection, audio encryption control and 
channel priority. In addition to showing 
the status of the controls, LED in- 
dicators show whether a call is incom- 
ing and whether one dispatcher or 
another is transmitting on the channel. 


CRT console 

The generation of dispatch consoles 
that has followed the “buttons and 
LEDs” type uses a cathode-ray tube 
(CRT). 

All the consoles indicators and, in 


some cases, most of its controls appear 
on a CRT. Using a CRT combines ac- 
cess to a higher number of radio chan- 
nels without increasing the desk space 
required to control them. 

With a “buttons and LEDs” console, 
positions of the buttons and indicators 
are not easily changed. With a CRT, 
channels under control by a given 
dispatching position, functions that may 
be carried out and the appearance of the 
screen itself easily are changed to suit 
different situations and personal tastes. 

CRT consoles may be operated by 
keyboard, a mouse or a trackball, or a 
combination. 

A mouse is a hand-sized device con- 
nected by wire with the computer. A 
ball mounted underneath the mouse ro- 
tates by friction as the mouse is slid one 
way or another across the desktop. The 
cursor, an indicator on the CRT, moves 
in concert with the mouse to a position 
on the screen corresponding to a func- 
tion to be carried out. Buttons on the 
mouse operate as does the “‘enter’’ key 
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It will stop 


oe 


messages as well as ANI; 
transmits the ID in a mere 
100 milliseconds. Fleet 
price $145 (100 qty.). Call 
for brochure. 
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he shenanigans. 


Digital ANI for portables 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification — 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


csc CONTROL SIGNAL GORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


FOR SPEED AND 
SIMPLICITY IN.» 
CELLULAR. °. 
TELEPHONE 
TESTING... 


MARCONI INSTRUMENTS 


Co Er OSC emmy 
PP VOLUME evitnsrty VERT “Oelt weir POSITION ~ 
ov < ‘ Pa 
/ > «tee . 4 . 
S He 


~ 


suPPLY (a MOE er Ex 
ON ? 
‘> ° © ° ” 
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Marconi’s 2957 Cellular Radio Test Set = Se | » All this plus... 

drives you to the finish line while others == SSS eS ¢ Full cell-site simulation © Parallell 
are warming up their equipment. Rea edlbake! pret output por 
Just press a single button and * Non-volatile storage 
immediately know if the radio operational paramefers © Full 


passes or fails. If in-depth tests are ee Sears atin, 
required, the powerful duplex clk Sia ine storing aK a 
display of the Model 2957. allows CON RaR EAD 


monitoring of key transmitter 


and receiver measurements Cross the winner's line to efficiency. 
simultaneously. Now you can Call or write for literature ora demo. } 
perform fault analysis or Marconi Instruments, =~ 


adjust the radio to meet 
EIA or carrier specifications. 
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on a keyboard to activate the function 
Table 1—Some of the telephone functions available with dispatch consoles. pointed out on the screen by the cursor. 

A trackball is like a mouse turned up- 
side down. The operator rotates the ball 


i i direction or another to send the 
Direct dialing—The common way of telephoni taking the phone off the In one : 10 
hook and dialing the number. ‘i iii cursor to different positions on the CRT. 


INITIATING PHONE CALLS: 


Ring-down lines—Taking the phone off the hook causes a phone at the other Hybrid 


PEE SE SMO Re SE Sr: One fresh development in dispatch 


Speed dialing—A phone number recorded in electronic memory Is dialed with console technology—display channel 
the press of a single button. control modules (DCCMs)—combines 
the “buttons and LEDs” approach with 


ibili ; CRT console. 
using a numeric or alphanumeric alias, such as ‘23,’ ‘PD13’ or ‘Jones.’ Alias ee of oe di * Sacral 
dialing may require less panel space than having many speed dialing buttons. S$ resemble ordinary ¢ 
control modules, except they have an 


alphanumeric display at the top. (See 


Alias dialing—Phone numbers recorded in electronic memory are dialed by 


RECEIVING PHONE CALLS: Photo 1 on page 12.) DCCMs offer ad- 

O) Standard operation—Each phone line is represented to the dispatcher. When bones cone - we ‘aoe? displ ay 

a call ls received, visual and audible indications are given. Multiple calls give version: assignability and identification 
multiple indications. The dispatcher can answer, place on hold and retrieve (ID) display. 

calls in any order. Assignability allows the dispatcher to 

(1 Call queuing—Calis are ‘lined up,’ with the oldest calls at the top of the queue. pin po yr agp oa 

The dispatcher presses a button to answer the oldest call. module controls. Subflects may be 

distinct groups of units within a given 

© Hold queuing—tThe dispatcher can place several calls on hold, then pick up agency, such as patrol districts, detec- 


the oldest one by pressing a single button. tives, supervisors or others. 


A New Spectrum Analyzer From AVCOM! 


The newest in the line of rugged spectrum analyzers from 
AVCOM offers amazing performance for only $2,675. 


AVCOM'S new PSA-65A is the first low cost general 
purpose portable spectrum analyzer that’s loaded with fea- 
tures. It's small, battery operated, has a wide frequency 
coverage and is accurate - a must for every technician's 
bench. Great for field use too. 


The PSA-65A covers frequencies thru 1000 MHz in one 
sweep with a sensitivity greater than -90 dBm at narrow 
spans. The PSA-65A is ideally suited for 2-way radio, 
cellular, cable, LAN, surveillance, educational, production 
and R&D work. Options include frequency extenders to 
enable the PSA-65A to be used at SATCOM and higher 
frequencies, audio demod for monitoring, log periodic 
antennas, carrying case (AVSAC), and more. 

Want to expand your technical horizons and become skilled at using Spectrum Analyzers—the most powerful and 
versatile RF instruments in existence today? AVCOM’s PSA-65A is an ideal instrument to accomplish these goals. 
It’s basic enough to begin with and sophisticated enough to keep pace with you as your technical requirements 
grow. Write, fax or call AVCOM for more information on this or on our other fine microwave and related products. 


BRINGING HIGH 
AY M TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD + RICHMOND, VIRGINIA 23236 + 804-794-2500 
FAX: 804-794-8284, TLX: 701-545 
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DIMF SIGNALLING EXPERTISE 
ACROSS THE BOARD 


In today's world of two-way radio selective signalling, DTMF is the 
name of the game. And, as a technological leader in radio signalling, 
Selectone again has made all the right moves. 


Move One: to acquire Airwave, Inc., and its full-featured DTMF designs. 
Move Two: to apply Selectone’s renowned applications engineering 


expertise to these designs to provide low cost precision engineered 
decoders capable of interface to ANY radio system. 


Move Three: to back our new product line with Selectone’s exclusive 
Five Year Parts & Labor Warranty. 

It’s just the beginning of a game plan where every move makes YOU a 
winner. Just check our starting line-up and judge for yourself. 


MODEL ST-800 FOUR-DIGIT DTMF DECODER. Our most 
popular version, measuring only 2.0”L x 1.25”W x 0.4”H. Includes 
horn and lamp output. Very low cost. 

MODEL ST-805 MINIATURE UNIVERSAL DTMF DECODER. 
Only 1.55”L x 0.85”°W x 0.27”H for easy mounting in both mobiles 


electone 


SELECTONE CORPORATION © 23278 Bernhard! St. * Hayward, CA 94545 
Phone: (415) 887-1950 © TWX: 910-383-0709 * FAX: (415)887-4011 


and portables. Features include 1 to 7 digit code capacity, transpond, 
alert tone, horn and call light outputs. 

MODEL ST-806 SUB-MINIATURE DTMF DECODER. Same as 
ST-805 but only 0.15” thick! Designed for portables where space is a 
factor. 

MODEL AW-390 DTMF DECODER IN A DIP PACKAGE. 
Designed for use as a P.C. Board mounted component. 

MODEL ST-815 MOBILECALL* DTMF DECODER. Dash- 
mount DTMF decoder providing call lamp, call alert buzzer and horn 
control in attractive 2.8”L x 2.1°W x 1.3°H package. 

These are just part of our exciting new DTMF gambit that will add new 
capabilities to your two-way product line. Call us toll-free today at 
(800) 277-0376 for full facts. 
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In Canada 
EASTCOM INDUSTRIES = 215 Rowntree Dairy Road, Unil 1 
Woodbridge, Ontario L4L 8B8 © (416) 850-2550 * FAX: (416) 850-2560 


For example, a console may have 
several ordinary CCMs permanently 
assigned to critical subfleets. One or two 
DCCMs can be made available for 
reassignment as necessary to any other 
subfleet. 

A console may be equipped exclusive- 
ly with DCCMs so it can be complete- 
ly reconfigured as required by any situa- 
tion. DCCMs can be reassigned by the 


dispatcher directly, by remote control 
from a supervisor’s position or under 
automatic control by a computer-aided 
dispatch system’s host computer. 


ID display 

ID display, when used with selective 
signaling, reveals either a numeric ID 
or an alphanumeric alias for individual 
radios. The dispatcher uses the display 


EXPANDABLE T-PASS' 
800 MHz TRUNKING 


U.S. Pot. No. 4,249 147 


VV 


Can, Pot. No. 1,133,598 


TRANSMITTER MULTICOUPLERS 


* Multicouple up to 20 Transmit 
channels on 1 antenna over the 
entire 806-960 MHz band with 
250 KHz channel spacings. 


Shown is a 10 channel version 
with Receiver Multicoupler and 
Tower Mount Preamp controls 
mounted at the top of the T-Pass 
rack using optional 19" adaptor 
brackets. Without this option, 
space is available for incre- 
mental expansion from 1 to 15 
channels. 


Transmitter channels with 
125 Watt Isolator Loads also 
available. 


Monitor or retune Tx channels 
with —30 dB RF Sampler on 
each 60/125 Watt Isolator Load. 


Single antenna Transmit- 
Receiver models also available. 


Write for Lit. #E211D7 


Model No. 73-90-01-10-60-MA 
(Rx system products not included) 


For other Product Line information... 
Duplexers, Cavity Filters. Repeater Amplifier Systems, 
and RF System Products, write: 


TX RX SYSTEMS, INC. 


8625 Industrial Parkway, Angola, NY 14006 
(716) 549-4700 / Telex: 755770 


24 hr Fax No: (716) 549-4772 
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to identify who is calling, an advantage 
that is especially helpful in the case of 
emergency calls. 

With some console systems it is possi- 
ble to combine two or all three of the 
advantages offered by display channel 
control modules, assignability and ID 
display. 

Dispatch console flexibility does not 
end with the way radio system controls 
are displayed. It extends to the way 
dispatchers can use radios to commu- 
nicate. 


Full console capabilities are available in 
compact, desktop versions. 


Traditional] radio communication has 
been conducted with subflects. 
Although the dispatcher may be speak- 
ing with one mobile unit, what the 
dispatcher says is heard by all units in 
the subfleet. In some systems, all units 
in the subfleet also hear the responding 
unit. 

Selective signaling allows the dis- 
patcher to conduct a private conversa- 
tion with one unit. Selective signaling 
uses digital codes or a sequence of audio 
tones to activate the speaker on a par- 
ticular mobile unit while leaving the re- 
maining units’ speakers silent. 

The ID display provision is based on 
selective signaling. 

Additional capabilities made possible 
by selective signaling include: 

® stacking aliases or numeric IDs of 
the most recent calls received, allowing 
the dispatcher to step away from the 
operating position and to review calls 
received upon returning. 

® displaying the current status of 
radio users. Status messages may be sent 


—————————— eee 


MicroPatch... 
KING OF INTERCONNECTS 


a  ) 


MicroPatch ———— _ wurt-move INTERCONNECT 


wi 
"7 CONNECT SYSTEMS INC. 


MOD 


NOISE DTMF XMT 


EL 98000 


e*ece @ @ .” 


co——J 


L_power 


MicroPatch has trumped a// competition with a winning hand of 
features like multi-mode programmability, 90 phone number 
autodialer, last number redial and more. 


Why not draw from the hottest game in town and start dealing 
MicroPatch today? Only $499 (veater net). 


USER PROGRAMMING 

The built-in keyboard and digital 
display provides total control of 
all modes and features. Step by 
step instructions make set-up a 
snap. No specialized skills re- 


MULTI-MODE 
VERSATILITY 


MicroPatch is at least eight 
products in one. Select the 
desired operating mode(s) and 
customize features with the 
built-in keyboard. 


1. VOX contro] station patch 

2.Sampling patch (VOX en- 
hanced) 

3. Duplex base station patch 

4. Duplex repeater patch 

5, Repeater controller with du- 
plex patch 

6. Dial-up remote base 

7. Dial access paging 

8. Talk back paging 


FEATURES 
* Programming keyboard/display 
« User programmable CW ID 
¢ 90 number Autodialer 
Redial 
Non volatile memory 
Pulse/regen DTMF dialing 


Press MIC button five times to 
dial a pre-selected number 


Toll protection 

Secret toll override code 
*up # down or multi-digit 
Hook-flash 

Ringout on 1-9 ring 


Ringout DTMF sequence acti- 
vates horn honkers, etc. 


Auto-answer on 1-9 ring 


Regen DTMF land to mobile 
signalling 


Telephone initiated control 
(remote base mode) 


Mobile/mobile signalling 
Dialtone/busy disconnect 
GE Marc V pulser 


* Aux relay control 
...and more 


CSI is a registered trademark of Connect Systems, Inc. 
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OPTIONS 

1000 call 2 tone 

1000 call 5/6 tone 

38 call CTCSS 

CTCSS contro! BD 
Electronic voice delay BD. 
Aux-relay 


CONNECT SYSTEMS INC. 
2064 Eastman Ave. #113 
Ventura, CA 93003 
Phone (805) 642-7184 
FAX 1-805-642-7271 


IN CANADA: 
CARTEL ELECTRONIC DISTRIBUTORS 
(800) 663-0070 


INTERNATIONAL SALES: 
JESCOM COMMUNICATIONS 
INTERNATIONAL, INC. 
Phone: (415) 574-1421 
TELEX: 278367 JSCM UR 
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as a data message, without voice 
transmission. 

© logging and printing call and status 
histories for management reports. 

* receiving emergency calls from a 


mobile operator. 


Integrated capabilities 
It has not been uncommon to add 
functions to an existing dispatch console 


by mounting other devices, such as a 
telephone call director or a paging en- 
coder, alongside the radio controls. But 
presently, more communications 
managers request these devices be in- 
tegrated into the dispatch console. 

* Telephone—For example, some 
communications managers want tele- 
phone functions integrated with the con- 
sole to simplify dispatching by making 


At HUTTON .. 


We're Ready to Roll ! 


With CELWAVE cable by castewave 


We've got ROLLS and ROLLS of Celwave brand cable from 


LLFLEX 1/2" to the husky 15/8 " 


IN-STOCK ready to rol! out the door 


to you. Hutton Communications also has Celwave connectors and 
professional connector installation available as a low cost optional 
service. Hutton Communications inventory is centrally located for the 
most rapid delivery to just about anywhere and our assembled cable 


and connector prices are hard to beat. 


Quality Celwave cable, 


connectors, professional connector installation and great service | 


are all available from HUTTON. 


Distribution Services of M. Hutton & Company 


Heacquatiert 
Hutton pec dnny in =I Fr 
3240 Gar aon ro 
Dallas Teras 


Fax 214-484-9294 


ies 
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Saves Agency 
Hutton National 
Sirus Onn S 215 


800-325-8950 
Fax. 713-446-5779 


radio and telephone control as similar 
as possible. 

Telephone integration allows the dis- 
patcher to interconnect radio and tele- 
phone communications easily. Tele- 
phone integration makes it possible to 
use the same headset or handset for 
radio and telephone conversations. 

Table | on page 14 lists some of the 
ways telephone calls are made, ways that 
can be facilitated by integrating the 
telephone with the dispatch console. 

For communications managers who 
want to keep telephone controls separate 
from radio controls, limited integration 
can be achieved by connecting a patch 
bus into the console to facilitate radio- 
to-telephone interconnection. 

* Paging encoder—Another instru- 
ment that can be integrated with the con- 
sole is a paging encoder. 

With an integrated encoder, the dis- 
patcher can mix the encoder controls 
with radio system control buttons or ac- 
cess the encoder controls through the 
CRT to save space. 

Integration of the encoder controls 
allows the format, code, channel and 
frequency for programmed paging 
messages to be stored to send one or a 
group of paging messages quickly. 

* Monitoring and control—Dispatch 
consoles offer the capability to control 
or monitor external equipment. 

For example, making the controls to 
an instant recall recorder part of the 
console saves space; the recorder may 
be placed away from the console. 

The dispatch console’s controls and 
indicators can be used to operate or 
monitor doors, lights and alarms. 


Custom design 

During the past few years, dispatch 
console design has changed greatly. 
Once a collection of buttons used to con- 
trol and transmit over a radio system, 
the dispatch console serves in the role of 
integrating all communications. 

Dispatch consoles exhibit versatility 
and flexibility. They come in all shapes 
and sizes, offering many ways to 
dispatch, They provide control functions 
other than those connected with basic 
radio communications. Today’s dis- 
patch consoles are more capable than 
ever of meeting centralized communica- 


tions needs. Fim 


THE 
RADIOTELEPHONE 
WITH FAXABILITY 


THE GLENCOM’ 4000 SERIES DEALER 
GIVES YOU EXTRA INQUIRIES 
COMMUNICATIONS CAPABILITY: INVITED!! 


Mi New technology gives the GLENCOM 
4000 the ability to operate on most non- 
cellular systems (IMTS, SMART, 2805, 

and DTMF). 


Wi Hands-free option offers safe, flex- 
ible operation and has exceptional 
voice clarity. 


i Powerful continuous-duty opera- 
tion gives reliable wide-area 
coverage. 


Mi And now you can operate a 
FAX machine, or even a com- 
puter with modem, right in your 
vehicle. Great for real estate, 

salespeople, contractors 
and other professionals. 


Best of all, it's made by Glenayre, 
one of the world’s premiere sup- 
pliers of wireless communications 
equipment, famous for product reli- 
ability and service. 
See this remarkable radiotele- 
phone and watch it handle FAX with 
ease. Or, call for more information. 


In Canada: 416-287-2111 
In USA: 1/800-524-1251 
In New Jersey: 1/800-624-2836 


Glenayre 


amu EC TrONICS itd. 
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Frequency synthesizers: 
Troubleshooting techniques 


Part 2—Keeping in mind the frequency synthesizer basics from last month’s 
installment, it is time to work through a troubleshooting example. Use these 
helpful tips to fix equipment serviced in your shop. 


By Harold Kinley, CET 


In last month's issue, “Frequency 
Synthesizers: How They Work” ex- 
plained frequency synthesizer 
technology using general examples. 
This month, you will gain practical 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC. His book is Standard Radio Com- 
munications Manual: With Instrumentation and 
Testing Techniques, Prentice-Hall, 1985. 


knowledge by studying an actual system. 

The unit to be used as an example is 
the Motorola MCX100. Other models 
may use slightly different component ar- 
rangements. But once you gain a good 
understanding of how dual modulus 
phase-locked loop (PLL) frequency syn- 
thesizers work, you should have no trou- 
ble applying this knowledge to other 
systems with minor design variations. 


Dual modulus programmable divider 
The radio’s dual modulus program- 


mable divider network differs some 
from the one described last month. 
Figure 1 on page 22 shows how the 
dividers are interconnected. 

In this setup, the prescaler moduli are 
+64 and +63. The dual modulus 
prescaler output feeds the inputs of the 
A and B counters. Notice that the A 
counter’s output switches the prescaler 
mode and enables the B counter when 
the A counter reaches full count. Thus, 
the B counter cannot start counting un- 
til the A counter has completed its 
count. 

The B counter’s output serves as the 
programmable divider network’s main 
output. Also, the B counter output 
presets both the A and B counters to the 
programmed, preset values at the end 
of a counting cycle. 

The overall divide ratio of the pro- 
grammable divider network is: 


N = 64A + 63B (6) 


where 


N is the overall divide ratio of the pro- 
grammable divider network 


A is the preset value of the A counter 
B is the preset value of the B counter 
Remember, the overall divide ratio of 
the divider network is determined by 


equation (2). 


The preset value for the A counter is 
determined by the formula: 


A = REMAINDER(N/63) (7) 
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DATA RATE: 200 MPH 


antl 


With data collection at over 200 mph, Repco is redefining /righ-speed 
data. Using an off-the-shelf RDS 1201 RF data modem, this Nissan GTP 
car is downloading data from the race car to a computer located in the pit 
area. While the car is on the track, the pit crew is constantly monitoring a 
wide range of operating variables including oil pressure, RPM, turbo 
boost, intercooler efficiency, cylinder head temperature, ete., all in real 
time under the most severe conditions—extreme heat, vibration, and noise. 


[t's an innovative approach that helped put the Nissan ZX Turbo driven by Geoff 
Brabham in the winner's circle eight straight times on the 1988 IMSA Camel GTP 
series and to dominate the 24 Hours of Daytona, the most grueling race in America. 
And it all happens without wirelines, a solution that could just as easily work for 
your data acquisition needs. 


“We chose Repco RF modems 
for their performance and 
reliability, We want to 
concentrate on racing, not 
fixing faulty electronic gear.” 


Whether it's racing, pipelines, refineries, or waste treatment, Repco's complete line of 
RF data modems (baud rates from 300 to 9600) can give you a plug-in solution to 
your data collection problems—even if they can't turn a lap at 200 mph. Call us toll 
free today and ask a few questions—we're Repco, your RF data specialists. 


REPCO INCORPORATED REPCO RADIO CANADA, LTD. Don Devendorf 


Electramotive 
2421 N. Orange Blossom Trail 1060 Salk Road » Unit 6 
Orlando, FL 32804-4806 + (407) 843-8484 Pickering, Ontario. Canada L1W 3C5 
Telex: 441117REPCO UI » Fax: (407) 841-0331 (416) 839-5911 + Fax: (416) 839-2529 
1-800-327-5633 (outside Florida only) 


Choose the proven winner—Repco RF Modems. 
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N = 159,270/5 = 31,854 


Using Equation 7 to solve for A: 


505 
PRESET 63)31854 
PROGRAMMABLE 315 


‘A’ COUNTER 354 
F 315 
vC = 
. 39 =A 
159,270kHz Gis onic ENABLE PRESET P ‘ 
UAL-MODULL searamiuanni Using Equation 8 to solve for B: 


‘B’ COUNTER 
B= 505 — 39 = 466 
B = 466 

N = 64A + 63B = 64(39) + 63(466) = 2,496 + 29,358 = 31,854 After 2,496 (39 X 64) input pulses, 
the A counter reaches full count and 
produces an output. The A counter out- 
put changes the prescaler from +64 to 
+63. The A counter output also enables 
The preset value for the B counter is preset values for the A and Bcounters the B counter. (At this point, the A 


Figure 1. This dual-modulus synthesizer differs from the one shown in Part 1's Figure 
10. It Is used In the Motorola MCX100 radio and is discussed fully in the text. 


determined by the formula: to produce a VCO frequency of counter becomes inactive because it has 
159,270kHz. (The reference frequency reached full count.) 

B = QUOTIENT(N/63) — A (8) is 5kHz.) After 29,358 (466 x 63) more input 

pulses, the B counter produces an out- 

Example: Determine the required Solution: From Equation 2: put. The output presets both the A and 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


WHEN YOU NEED THE BEST... 
AND KNOW THE DIFFERENCE 


You bought your radio to communicate. 

DTC accessories let you talk where you work. 
In high noise, wearing protective clothing, 

or when both hands need to be free. 


DTC offers the most complete line of 
communication accessories available 
in the 2-way radio industry. 


DTC Inc. 6ALyberty Way, Westford, MA 01886 
1-800-233-8639 in Mass (508)692-5434 Noise Cancelling Headset 


‘FORMERLY CONTROLONICS CORPORATION; 
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MODEL 488 REPEATER MANAGER = 


Connect 
2S oe, 


Pam Be 


bu since Zetron manufactures REPEATER TONE PANELS that have a built in PHONE PATCH, when does it make 
sense to allow telephone interconnect on a community repeater system? 


if your goal is like that of most community repeater operators, then you want to MAXIMIZE REVENUE by having 
your systems fully loaded. However, this can be difficult in areas with a small customer base or where there is 
fierce competition. In these situations, adding phone patch capability is a good way to increase the number of 
customers and system revenue. 


{f it makes sense to add a phone patch to my community repeater, what's the best way to do it? 


that's INTEGRATED, where both the phone patch and the repeater tone panel are in one. You can 


Buy a system 
things this way that you can’t do if you try using separate panels and pre patches. For example, 
LIFY U i 


do important 


duration of each conversation. CLEAN INSTALLAT JON is another major benefit; one mice package vs. ha 
two separate boxes from different vendors with no documentation to back you up when you need it most. 


With an integrated unit like the Zetron Model 48B Repeater Manager, do I lose any capabilities? 


No, you get more capability than any other way. The Model 48B Repeater Manager delivers poth a full featured 
phone patch and a full featured repeater pane in one package. Phone patch capabilities include multiple phone 
line inputs, selective calling formats, capabilities, remote pro ing and eee information. The 
repeater panel delivers high performance ToneLock CT CSS and DCS enc e/decode i 


gir-time billing, and remote programming capability. 


Model 48B Repeater Manager 


» Complete Tone Panel and Phone Patch in One 

e Unmatched System Flexiblity 

e High Performance ToneLock CTCSS and DCS Decode 
e Selective Calling Op ions and DTMF ANI 

e Remote Programming and Billing Information Retrieval 


IF A PHONE PATCH MAKES SENSE FOR YOUR REPEATER SYSTEM, CALL OR 
WRITE ZETRON FOR MORE INFORMATION TODAY. 


ZETRON 


) " - , 
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DUAL-MODULUS 
PRESCALER 


‘B’ COUNTER 


DATA LATCH ‘A’ 


DATA LATCH ‘8’ 


= 


DO a 
i 


MULTIPLEXER 


MULTIPLEXER 
ENABLE 
CIRCUIT 


LOCK-DETECT 
SWITCH 


LATCH ‘€’ EN 
) 


LATCH ‘FY EN 


Figure 2A. This block diagram represents part of the digital circuitry used In the MCX100 synthesizer. The multiplexer is the con- 
trolling element. Once the multiplexer is enabled (by grounding the enable Input), it In turn enables the PROM, addresses the PROM 
for data and places the data Into the proper data latch. The data latches shown control the programmable dividers. 


B counters and the counting cycle 
repeats. 

The overal] divide ratio N of the 
divider network is: 


(39 X 64) + (466 x 63) 

= 2,496 + 29,358 = 31,854 

For the output frequency Frogp to 
equal the reference frequency Fx, the 


VCO frequency Fy must be: 


N xX 5kHz 


31,854 x 5kHz 


159,270kHz or 159.270MHz 


To understand how the MCX100 fre- 
quency dividers are preset or pro- 
grammed, refer to Figure 2A above. 
Frequency data are stored in the 
programmable, read-only memory 
(PROM) when the PROM is pro- 
grammed. 

The memory capacity of the PROM 
is 2K. Data are accessed four bits at a 
time across data lines DO to D3. As 
there are nine address lines (AO to A6, 
E2 and T/R), 2° or 512 4-bit words (nib- 
bles) can be stored in the PROM for in- 
stant recall. 

Six 4-bit words are required for each 
frequency. As this is a 32-channel radio 
and the transmit and receive frequencies 
can be programmed independently, the 


PROM must have a capacity of at least 
64 xX 6 = 384 4-bit words, so 512 is 
adequate. 

As shown in Figure 2A, data latches 
(A, B, C and D) latch data bits applied 
to programming inputs to the A and B 
programmable counters. Two additional 
data latches (E and F) latch data used 
for other purposes. These two latches 
are shown in Figure 2B—more about 
them later. 

Data are transferred from the PROM 
to the data latches when the channel 
selector is switched, the transmitter is 
keyed (or unkeyed) or the loop is out of 
lock. Transfer of data from the PROM 
to the data latches is handled by the 
multiplexer—once it is enabled. 


See ee ee ee eS eee 
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4 reasons 
Midiand LMR ts 
second to none. 


1. Complete Product Line. Over 

100 models of mobiles, portables, 
base/repeaters, and CMS/trunking, 
with all the options and accessories 
you need. Midland meets your needs 
with everything from basic crystal 
portables to powerful Midland 
Syn-Tech™ technology. 

2. Superb Dealer Network. Over 600 
experienced communications profes- 
sionals nationwide. Carefully chosen 
to understand your communications 
needs. Someone you can count on 
locally for system planning, fast deliv- 
ery, financing/leasing, licensing 
assistance, and responsive service. 

3. Reliability. Every Midland LMR radio 
meets or exceeds industry standards. 
Each individual radio must pass strin- 
gent, multi-stage, computer-aided QC 
testing — and we put it in writing. A 
computer printout of its final perform- 
ance check goes right into the carton. 


Af Tarte | | 


iWas &. ;= a 


© 1989, Midland International Corporation 


With Midland, you get communications 
you can count on to perform — even 
in severe environmental conditions. 
4. Value. It’s that rare combination of 
quality, performance and reliability — 
at reasonable cost. Supported by fac- 
tory experts and local Midland dealers 
who make your satisfaction top pri- 
ority. It’s built Midland into a position 
that's second to none in land mobile 
radio. And it can make you 

a confident radio buyer. 


See how Midland and your 
Midland dealer meet your 
2-way radio needs in our 
“Intelligent Choice” bro- 
chure. For your copy, call: 


1/800-MIDLAND 


(ext. 1690) 


AA1DLAN PMB 


LAND MOBILE RADIO 


Maybe the most important benefit of 
Midland CMS Trunking is Midland’s 
total support for this cost effective, 
high-speed digital 800 MHz system. 
We'll tailor it to your exact needs and 
site requirements. And give you full 
system engineering and installation 
support (backed by-a 1-year parts/ 
labor warranty). We'll even provide 
licensing and financing assistance, 

Midland CMS 
is an expand- 
able, 5-20 
channel system 
with unique 
digital address 
codes for 8895 
mobiles. It 
provides fast, 
private channel 
assignments for 
fleets/subfleets of 2-500 units. Op- 
tional “‘quasi-dedicated” control can 
increase 5-channel capacity by 25%. 

In addition to superior dispatch 
service, CMS offers full duplex tele- 
phone interconnect with FIFO 


. Trunking with 
backup support 
you can trust 


« = A 


queuing and call length limiting. Plus 
our exclusive Billing And Reporting 
System (BARS) makes it easier to 
manage your system profitably. 


And you can also overlay a Midland 
CMS on an existing GE MARC V sys- 
tem to upgrade the speed, capacity 
and performance to Midland CMS 
standards. 


wall to gqo 


4 A 


A frequency change sequence goes 
like this: 

The frequency-change detector ac- 
Teor pvco tivates the lock-detect switch, which in 

BANDSHIFT A . , 

oo? turn activates the multiplexer enable cir- 

Si_,. FRONTEND SELECT cuit. Once the multiplexer is enabled, 
it does the following: 

(1) It produces a 10us strobe pulse, 
which in turn enables the PROM. 

(2) Within the 10zs period, the 
multiplexer produces six addresses on 


soe [aetna = 
address lines AO to A2, producing six 
data words on data lines DO to D3. 
od 
@ 


~ 
2 


USED IN 
+) f OTHER MODELS 


(3) It enables the latches (one at a 
time) to latch the designated word on the 
data bus. There is a unique address on 
lines AO to A2 for each latch, i.e., each 
time latch A is enabled by the multiplex- 
er, the same address appears on AO to 
A2, placing the proper word on the data 
bus in its designated latch. 

Figure 3 on page 28 shows how the 
data are accessed during one lOys 
period. Data on the data bus are present 
only for a short period, but data on the 


Figure 2B. These two additional data latches also are controlled by the multiplexer. The atch output remain there until replac- 
functions of the data bits in these latches are listed. 


Most systems operate at 30% or less efficiency . 
Is yours one of them? 


..ever get the feeling Unforntuately simple page deformatters, stat cards and call 
you're running your paging counters won’t shed any light. 


terminal in the dark? ‘ s 
You need full "off the air" system analysis. 


You need the Interceptor 5103™. 


Automatic digital format detection allows for unattended operation. 
Real-time screen display of received paging data in multiple formats. 
Real-time analysis of batch efficiency by format. 

User selection of target capcodes for selective capture and testing. 
Keyword scarch allows screening of pages by message content. 
Date/time stamping of all received pages. 

Selectable printer/disk logging of all paging traffic. 

Built-in report generator for user definable reports. 

On-line storage of captured batches displays content by frame. 
Wrap-around 24 hour statistical summary of paging traffic by format 
provides breakdown of airtime usage, total paging through-put, message 
content, and format efficiency for evaluation of channel loading. 
Off-line utilities to help you maximize your system through-put, 
minimize delay time and increase channel loading capacity. 


Statistical Control Systems Corporation 


3430 27th Parkway e PO Box 2844 "This is the b ‘ . . ‘ , 
Sarasota, FL 34230-2844 us is the best piece of test equipment to come along in years. 


813-954-8816 / 8819 @ Fax 813-954-8624 Seeing is believing call for your free Demo Disk today! 


Every one of our customers has remarked. 
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Now you can retain needed service monitor 
functions and perform cellular mobile tests 
as well, all with the FM/AM-1500. 


IFR offers an option to the popular FM/AM-1500 

for the testing of cellular mobile telephones. The 
FM/AM-1500 with options 08*, 09 and 10 will facilitate 
the testing of cellular mobile radios in a manual test 
mode as well as in a cell site simulation mode. 


Capabilities include: 
Manual command execution** 
Mobile and cell initiated call processing functions 
Hand-off simulation 
Automatic test 

wee, Control unit test** 
ser. Printer port. (For outputting status or test results to 
cost a line printer) 


*Option 08 —Installed internally within FM/AM-1500 


aes **Per AMPS-May, 1983 specifications 
7 / ha 10200 West York Street / Wichita, Kansas 67215 U.S.A, / 316/522-4981) / TWX 910-741-6952 


A Subsidiary of ELECTRONICS, INC. 
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The only 
Coax 
Protector 
that works 
for Lightning 
and EMP... 


io 


YEAR 


on ALL 
your 


equipment 


Did you know that OC 
continuity lightning arrest- 
ors don't work on: Receiv- 
ers, Cavities (Shunt Fed), 
and Isolators? 


¢ For Coax 50, 75 and 93 ohm 
systems to 2.5 GHz. 


e For Telephone, Tone Re- 
mote and RS-232. 


¢ For 120, 240 and 480 VAC 
single and three phase 
powerline. 


“To Keep YOU Communicating... 
We Changed Blitz To Bliss” 


PolyPhaser 


Corporation 


P.O. Box 1237 
1425 Industrial Way 
Gardnerville, NV 89410-1237 
Phone 1-800-325-7170 
(702) 782-2511 
FAX: (702) 782-4476 
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PROM ENABLE PULSE 
(DERIVED FROM STROBE PULSE) 
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{DATA LINES ARE NORMALLY LOW) 
DATA BITS 


Figure 3. This timing diagram shows the relationship of the strobe pulse, the address 
pulses and the data pulses. The multiplexer controls them all. 


ed by new data during a frequency- 
change sequence or out-of-lock condi- 
tion. Once data are loaded into the latch- 
es and the loop achieves lockup, the 
multiplexer and PROM are disabled and 
data flow across the data bus ceases. 

The clock input signal is derived from 
the reference frequency Fz. The repeti- 
tion rate of the strobe pulse depends on 
the reference frequency. For example, 
when the reference frequency is 5kHz, 
the repetition rate of the strobe pulse is 
1/5000 = 2 x 10% or 200us. 

Figure 2B shows two additional latch- 
es (E and F). The functions of the 
various data are shown. AO and Al 
select the reference divider divide ratio. 
Three different divide ratios are 


available; the logic levels on AO and Al 
determine which is selected. 

Table 1 on page 30 shows the divide 
ratios and the associated reference fre- 
quency. In the VHF highband, 5kHz 
normally is used as the reference fre- 
quency. If the required VCO frequency 
is not divisible by 5, then 6.25kHz is 
used as the reference frequency. 

In the UHF band, 4.1666667kHz is 
used as the reference frequency. As the 
VCO output frequency is multiplied by 
3 to obtain the UHF frequency, the spac- 
ing is: 


3 X 4.1666667 = 12.5kHz 


Figure 4 on page 34 is a simplified 
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from factory to 


Pile the battery-operated and light 
weight STABILOCK 4031 into a 
jeep and take it to a mountaintop 
bay station. Its 2 nV RF sensi- 
tivity even allows off-air measure- 
ments! Or take full advantage of 
versatile built-in test routines, 100 
stored panel setups, and integral 
|EEE-488 interface for factory 
servicing and calibration. 


Schlumberger 


Other features include: 
@ Cellular capability 
@ Duplex demodulator 
@ Off air measurements 
@ Program storage 
@ Hi-resolution zoom graphics 
@ 1000 MHz spectrum analyzer 


Let our 25 years experience in 
radio communication measure- 
ments make your job a little easier. 
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test set goes 
field! 


Call today for a demonstration of 
the exciting 4031. 


Schlumberger 
instruments 


20 North Avenue Burlington, MA 01803 
Telephone: (617) 229-4825 
Toll Free (Outside MA): 1-800-225-5765. 


Table 1—Divide ratios for the reference divider for each reference frequency. 


REFERENCE 
OSCILLATOR 


14,400kHz 
14,400kHz 


14,400kHz 


interconnect diagram of the synthesizer 
(excluding the VCO). The channel- 
select logic is applied to the PROM ad- 
dress inputs at pins 4, 3, 2, 1, 14 and 
15. Address codes for each channel ap- 
pear in Table 2 on page 32. 

The 14.4MHz reference oscillator fre- 
quency is divided down to the desired 
reference frequency and applied to the 
reference input of the phase-frequency 
detector. The overall divide ratio N of 
the programmable divider network is 
determined by: 


- 


ioe VPU4&5 


UNIVERSAL 


ater 


REFERENCE 
DIVIDER 


+2,880 
+3,456 
+2,304 


Mic-COSER 4 
| 


Hae | 
ake H 
=] 


REFERENCE 
FREQUENCY 


5kHz 
4.1666667kHz 
6.25kHz 


(VCO frequency) 
(reference frequency) 


or 
N = FulFp 


to produce a loop frequency equal to the 
reference frequency. The loop and 
reference frequencies are compared in 
the phase-frequency detector. If they are 
not equal or not properly phased, the 
phase detector issues a correction 


voltage through the UP or DOWN out- 
put. The correction voltage causes the 
charge pump to adjust the VCO steer- 
ing line control voltage, thus moving the 
VCO frequency up or down as required 
to make the loop frequency equal to the 
reference frequency. 

The phase-frequency detector, charge 
pump and lock detector function exact- 
ly as the one described earlier in this 
article. 

In wideband, dual-front-end 
receivers, the logic level at pin 18 of 
U115 determines which band is selected. 
A high on SI selects the upper range; 
a low on SI selects the lower range. 

Logic levels at SQ, VCOl and 
VCO2 (pins 17, 19 and 20) control 
the logic circuitry frequency shift. The 
circuitry controls the VCO frequency’s 
sub-range. (See Table 3 on page 36.) 

The steering line control voltage at 
J1300, pin 10, ranges from +3Vdc to 
+8Vdc. The VCO frequency depends on 
the logic levels from the frequency shift 
logic circuitry and the steering line’s de 
voltage level. The frequency shift logic 
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are 
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MULE SEND 


_ Speaking... 


DASH UNIT 


Selb ie 
with Individual and Group Call, multiple ring tones, Status and Location saber Unlike DES sctaniblese th 
range degradation and are transparent to standard repeaters and base stations. Call us for free catalog and a cassette d 


To Order Call Toll Free: 1-800-MIDIAN’S 


For Service Call (602) 884-7981 
FAX: (602) 884-0422, Telex, 910-952-1173 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street | Tucson, Arizona 85713 
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has metal swivel 
couplings for 
quick release 
from belts for 


Protect portable rate, 
pager or instruments 
with genuine leather 
hand-crafted cases. For 
added security against 
loss, custom logo cases 
with your trademark. 


Cases for the most popular models. always in stock 


and most orders are shipped same day. 
for star protection... call 
OGG ELECTRONICS INC. 


2655 Gardner Road, Broadview, Illinois 60153 
(312) 345-0337 TOLL FREE 1-800-336-3115 
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DECISION 


It’s not hard to see why 
the pros are switching to 
Marathon portables 

¢ 5 Watts of Power 

¢ 6 Channels 

¢ Die Cast Frame 
But the best reason is 


the price. 


Marathon’s built for the field. 
Marathon’s got an exclusive 
Quick-Snap Battery Pack which 
slides on and off—and locks 
in seconds, No screws to wndo 
no more fumbling for quarters. 


So Make the decision. 
Get a Marathon. 


MMINEUTEC 


America’s fastest growing radio company 
10040 Me sat Rim Road 

San Diewo, CA 92121, 619-587 

1-800-5778. In C ik 1-800 

Telex: 4993539 Fax: 619-587- 0049 
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Table 2—Channel-select codes applied to 
PROM channel-select address lines. 
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determines the VCO's frequency sub- 
range and the steering line’s dc level 
determines the exact frequency at which 
the VCO will operate within the selected 
sub-range. 

An automatic gain control (AGC) cir- 
cuit keeps the VCO RF output level fair- 
ly constant regardless of frequency. 
VCO RF output level at pin 1 of J1300 
is kept at approximately 400mVrms. 

The VCO RF output signal at Ji300, 
pin 1, is buffered by Q190, then directed 
either to the transmitter exciter or the 
receiver front end by steering diodes 
CRI190 and CRI91, which are controlled 
by the transmit-receive injection switch, 
Q191. Another buffer amplifier, Q192, 
feeds a sample of the VCO signal to the 
loop divider network input. 

The VCO noise filters, QI40 and QI41, 
provide an extraordinarily clean supply 
voltage to the VCO circuit at pin 2. 
This supply voltage must be extraor- 
dinarily clean to prevent undesired VCO 
modulation. 

Figure 5 on page 40 shows a 
simplified diagram of the VCO. The 
VCO sub-range is changed by using the 
frequency shift logic to bias PIN diodes 
on or off. Thus, the PIN diodes are used 
to connect or disconnect various 
capacitive and inductive elements to the 
tank circuit, increasing or decreasing 
the frequency range. The steering line 
(at pin 10) connects to varactor diodes, 
which in turn connect to the VCO's 
resonant tank circuit. 

A change in the steering line voltage 
causes the capacitance of the varactors 
to change. This in turn changes the tank 
circuit resonant frequency. RF output is 
taken from the tank circuit and 
amplified by transistor Q1330. 

As the receiver IF is 21.4MHz and the 
mixer uses /ow-side injection, the VCO 
operates 21.4MHz below the receiver 
frequency. In the transmit mode, the 
VCO frequency is equal to the transmit 
frequency. No multiplication is required 
except at UHF, where the synthesizer 
VCO frequency is multiplied by 3 to ob- 
tain the desired injection frequency. 

Modulation of the VCO is ac- 
complished via a separate varactor diode 
that also is connected to the tank circuit. 
Thus, audio signals applied to the varac- 
tor diode cause the VCO frequency to 
vary in step with the audio modulating 
signal, resulting in direct FM. 


The Tough Antenna. 


For Tough 
Conditions. 


: When you need dependable communications 

¥ capabilities under the toughest conditions, you 
i need Centurion’s molded antennas. 

r They’re so tough they stay flexible — even un- 
der the most extreme environmental conditions. 
And their strain relief base minimizes stress at 
the critical point where connector meets radio. 


Each antenna is 100% tuned to frequency for 
maximum electrical performance. And they look 
better, too, enhancing the overall appearance of 
your radio. 

Those are all great reasons to depend on our 
molded antennas. But there are others, as well. 

Centurion has over 10 years of experience in 
the communications industry. We’ve been at the 
forefront of emerging molded antenna technol- 
ogy, pioneering their design and manufacture. 
And we work with some of the most demanding 
clients in the business — the majority of the ra- yo p 

a dio equipment manufacturers buy their antennas gale 
from us. 

So you know our antennas have to be 
dependable. 

Centurion makes a wide range of antennas, 
both molded and traditional, for virtually every 
application, from portable radios and cordless 
telephones to custom-designed equipment. 

For the name of our distributor nearest you, or 


i | for emergency orders, call toll-free 1-800-228-4563 
os ie Visa or seg tee » GSA contract NO-GSO7F18001. =| 


Figure 4. The basic block diagram of the MCX100 synthesizer's digital circuitry, courtesy of Motorola Communications & Electronics. 
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Reliable Airtime Billing equipmentis a 
for serious SMR's. Software can be bundled 


the hardware for a complete SMR airtime billing 
system, 


Your Airtime Billing Source for Johnson, 
Motorola, GE and Uniden. 


Trident Micro Systems 
10221 Slater Ave, Suite 103 

Fountain Valley, CA 92708 

(800) 798-7881 or FAX (714) 549-2129 
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KEPRINTS 


Interested in ordering 
article reprints out of 
this or another issue?* 
Reprints can be excel- 
lent learning tools for 
your technical staff and 
great marketing tools 
for your sales staff. Call 
or write Kelly Hawthorne 
at Intertec Publishing 
Corp., P.O, Box 12901, 
Overland Park, KS 
66212; (915) 888-4664. 


*Minimum order 500 copies. 


TELEWAVE’'S “PROBLEM SOLVERS" 


Transmitter Combiners ¢ Receiver Multicouplers 
e Monitor Equipment e¢ Test Equipment ¢ Ferrite 
Isolators and Terminations ¢ High Q Cavities 
and Filters ¢ Duplexers © Systems Engineering 


— AL Poem 
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Bandpass, Pass-—Reject 
& Notch Cavity Filters 
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GSA Number OOK86AGS0646 


Telewave, Inc. ¥ 
(415) 968-4400 
1155 Terra Bella Ave., Mountain View, CA 94043 
(800) 331-3396 FAX (415) 968-1741 |\@S Ram 
In Canada—contact Telewave Ltd., 11151 Horseshoe Way #4 


Richmond, B.C., Canada V7A4S5 (604) 274-8300 
TWX 910-379-5055 


Circle (32) on Fast Fact Card 


CELWAVE 


| Cablewave § Systems | 


© Fast delivery. 
@ No minimum buys. 
@ Expertly installed connectors . 


® Complete selection of connectors 
and installation accessories, 


“TESSCO" 


Your Total Source 
DIRECT ORDER HOTLINE 


800-638-7666 


Touch 2 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


¢ MULTI-MODE OPERATION 
e CHANNEL IN-USE INHIBIT 
¢ REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1” = 4” 

e ONE YEAR WARRANTY 


$79.95* 


“Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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Table 3—Range-switching logic codes for each of the VCO sub-bands. 


There are no field-tunable ad- 
justments in the VCO. The transmit and 
receive frequency adjustments are made 
by tuning the 14.400MHz reference 
oscillator frequency. If the reference 
oscillator is correct, the VCO frequen- 
cy will be correct—provided the loop is 
locked and the dividers are programmed 
properly and functioning properly. 

A small error in the 14.400MHz 
reference oscillator frequency will effect 
a much greater change in the VCO fre- 
quency. For that reason, the reference 
oscillator must be highly stable and ac- 
curate. The amount of change in VCO 
frequency caused by a change in the 
reference oscillator frequency depends 
upon the ratio of the programmable 
divider (N) to the reference divider. 

For example, if the reference frequen- 
cy is 5kHz, the reference divider is set 
to +2880. If the programmed divide 
ratio N is 31,854 (as it is for a VCO fre- 
quency of 159,270kHz), then the change 
in VCO frequency is 31,854/2,880 = Il 
times the change in the reference fre- 
quency. This means that the VCO fre- 
quency changes by IIHz for a IHz 
change in the reference oscillator fre- 
quency. Thus, a 100Hz change in the 
reference oscillator frequency would 
cause a 1,100Hz change in the VCO 
frequency. 

Reference oscillator frequency adjust- 
ment is simple and straightforward. Set 
the radio to the highest transmit fre- 
quency, key the transmitter and adjust 


the reference oscillator to produce the 
correct output frequency. 


Troubleshooting techniques 

The most important troubleshooting 
point in a phase-locked loop synthesizer 
is the steering line voltage—JI300, pin 
10, in Figure 4. The voltage range on 
the steering line for this particular syn- 
thesizer is +3Vde to +8Vdc. The de 
level should be between these values and 
should change from channel to channel. 
If the steering line voltage is above or 
below this normal range, a problem is 
indicated. 

If the loop frequency Froop at the out- 
put of the programmable dividers is 
missing, the steering line voltage will be 
above the normal! voltage range (greater 
than +8Vdc). If the reference frequen- 
cy Fr is missing, the steering line 
voltage will be below the normal voltage 
range (less than +3Vdc). 

It also is important that the steering 
line voltage be exceptionally clean, Any 
ripple or ac component on the steering 
line causes undesirable modulation of 
the VCO. An oscilloscope should be 
used to check the purity of the steering 
line de control voltage. 

Another troubleshooting technique is 
to disconnect the steering line from the 
charge pump and to use a suitable, 
clean, variable dc power supply to drive 
the steering line. Adjust the power sup- 
ply output voltage over the normal steer- 
ing line voltage range while measuring 


Ft Worth, lexas has 448,100 reasons for buying 


GE two-way radios. 


Ft. Worth, Texas’ police protect 
448,100 people—day or night, 
rain or shine. And to help them 
weather almost any emergency, 
they rely on GE two-way mobile 
and portable radios. 

Why? 

Because protecting Ft. Worth’s 
citizens is the most important 


iz 


cone 
Pe 


thing they do. And GE. two-way 
radios put them in command 
when lives are on the line. With 
today’s best technology, they get 
reliable, rugged radios built for 
fast response. 

Ft. Worth’s police have 448,100 
reasons for choosing GE. 


How many do you have? 
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For your free brochure on GE 
mobile communications products, 


call toll-free 
1-800-GE-12345. 


We bring good things to life. 
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the VCO output frequency. The VCO 
frequency should move through the 
proper range as the steering line de 
voltage is varied. 

To insert the power supply voltage, 
disconnect the steering line from the 
charge pump. Some radio units provide 
a jumper that can be removed for this 
purpose. 

A spectrum analyzer is an excellent 


troubleshooting tool for checking the 
VCO signal. No physical connection is 
required—simply use a ‘‘sniffer” probe 
around the VCO circuitry. You may 
have to remove shields that prevent stray 
RF leakage from the VCO. 

Reference divider output is accessi- 
ble at pin 5, Loop divider output is ac- 
cessible at pin 9. Use a frequency 
counter to check the frequency at these 


90% Capacity 


Guaranteed 15 Months 


Introducing the 

best warranty in the 
business. 

The Lexstar warranty 
from Alexander . 

Only Alexander sorts and 
combines the highest capac- 
ity cells available to offer 
the highest capacity batter- 
ies on the market in their 
Lexstar battery line. Then 
Alexander voes the extra 
step of guaranteeing all 
Lexstar batteries to hold at 
least $0°¢ —not just 80‘? —of 
stated capacity for 15—not 
just 12-—months. This is the 


best warranty available 
today. 


Can't short. 

All Lexstar batteries feature 
a unique internal protection 
system which prevents dam- 
ave from short circuits. Yet, 
there are no fuses. Think of 
Our s¥stem as an automati- 
cally resethable cireuit 
breaker, 


Free catalog just for 
asking. 

For vour copy of our catalog 
listing our more popular radio, 
paver and other batteries. call 
1-S00-2-17-1821 or ask vour 
local authorized representative. 


: pv Alexander. 
“> Batteries 


LUS.A 
PQ. Box Los, Mason City TA 50401 
‘oh L-SUNAZAT- S21 or FLS-b28-8955 


PA) Bax 1, Peterer. Co, Durham. 
SRSAYVIR Tels aa DOP 5ST 27ST 
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points. The loop frequency at pin 9 (test 
point 104) always should be the same as 
the reference frequency at pin 5 (test 
point 103). A frequency counter and a 
scope probe can be used to check the 
VCO frequency at the loop divider net- 
work input at pin 25 and the reference 
oscillator frequency at pin 2. If you can- 
not get a usable reading on the <1 probe 
position, try the X10 position. 

Use a scope to check the loop signal 
at pin 9 and the reference signal at pin 
5. Pulses at these pins are square waves. 
Reference frequency pulses have a 50% 
duty cycle. Loop frequency pulses have 
a much lower duty cycle and vary from 
channel to channel. 


A spectrum analyzer is 
an excellent 
troubleshooting tool for 


checking the VCO 
signal. 


To check the proper operation of the 
programmable divider network (loop 
divider), simply divide the input fre- 
quency at pin 25 by the output (loop) 
frequency at pin 9. The result is the 
divide ratio N of the loop dividers. 
Remember: The desired VCO frequen- 
cy equals N X Fx. If the VCO frequen- 
cy is incorrect, but the N value is cor- 
rect and the loop is locked, the reference 
frequency (pin 5) must be incorrect. 

An incorrect divide ratio results in an 
incorrect VCO frequency—the loop may 
or may not be locked, depending upon 
the divide ratio N and the VCO frequen- 
cy range. If the VCO can produce a fre- 
quency equal to N Xx Fx, the loop will 
be locked. Otherwise, the loop will be 
out of lock. 

If the divide ratio N is incorrect for 
one or more frequencies, check the 
PROM, using a programmer to read the 
PROM contents. If the PROM is good, 
then it is likely that the divider IC (UII5) 
is defective. 

It is possible for one of the latches or 
one of the programmable dividers to 


IF YOU'RE IN THE 
CELLULAR TELEPHONE BUSINESS, 
THIS COUPON COULD SAVE YOU 
OVER *6,000! 


CT SYSTEMS 


w In the past, cellular test equipment had some major drawbacks. It did too little, was entirely 
too complicated, or cost too much! But that’s all in the past. 


m Now there’s a better way. The CT Systems Model 2500 Cellular Tester, a full function Cell Site 
Simulator and Communications Service Monitor. With the CT Systems Model 2500 Cellular 
Tester, affordability and ease of operation go together like hand in glove. 
Take a look for yourself. 


Testing Routines & Measurements Ours Theirs 
Cell site simulator Yes Yes 
Automatic or manual test routines Yes Yes 
Voice, SAT, and ST deviation Yes Yes 
RF. SAT, and ST frequency error Yes Yes 
RF power control and level Yes Yes 
Receiver sensitivity Yes Yes 
Printer port Yes Yes 
Memory storage and recall Yes Yes 
Portable cellular mode* Yes No 
Price $5995 $12,000 + 


= Plus, the CT Systems Model 2500 Cellular Tester can be used in a Go-No-Go"' automatic mode 
for quick cellular telephone testing or in a manual mode for extensive trouble shooting. 


m Best of all, at only $5995, the CT Systems Model 2500 Cellular Tester does everything theirs 
does for half the price! So do yourself a big favor. Call your CT Systems cellular service 
representative today at 7-800-245-6356. \t’s your money. 


* Optional. Available at nominal extra cost. 


CT SYSTEMS, INC. 
5245 Hornet Avenue « P.O. Box 470 « Beech Grove, IN 46107-0470 
317-787-5721 * 1-800-245-6356 » TELEX: 217124 » FAX: (317) 788-4197 
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Figure 5. A simplified diagram of the VCO used in the MCX100 synthesizer, courtesy 


of Motorola Communications & Electronics. 


have a “‘stuck”’ logic level and still be 
able to work with certain frequencies 
but not with others. For example, if one 
of the latch outputs connected to one of 
the programming lines is stuck /ow, then 
as long as the program code for a cer- 
tain frequency requires a low on that 
line, it will perform normally. But if the 
frequency code requires a high on that 


line, it will not be able to force the line 
high and an improper divide ratio N will 
result. 

A logic probe is an excellent tool for 
troubleshooting this type of digital PLL 
synthesizer. It is most useful for check- 
ing the logic levels around the frequen- 
cy shift logic circuitry quickly, for 
checking the channel selector address- 


ing codes and the PROM and for check- 
ing the lock detect state. A voltmeter can 
be used, but it is not as convenient. 

Another advantage of the logic probe 
over the voltmeter is that the logic probe 
indicates the presence of a pulse at the 
test point. A high-quality logic probe 
can detect a pulse whose width is as nar- 
row as 10 nanoseconds. 

A logic probe with a pulse indicator 
can be used to check for data flow 
across the data bus in this synthesizer. 
By grounding pin 28, you enable the 
multiplexer. With the multiplexer en- 
abled, use the logic probe to check for 
the strobe pulse at pin 27; address pulses 
on pins 23, 24, and 26; PROM enable 
pulse on pin 16 (UII7); and data pulses 
on pins Il, 12, 13 and 14 (UMS). 

Troubleshooting techniques presented 
here are not all-inclusive. The tech- 
niques you use will be governed by the 
type of equipment available to you and 
personal preference. 

This article, and last month’s install- 
ment, have introduced digital PLL fre- 
quency synthesizers. After you study 
this information, you will become more 
competent and comfortable in 
troubleshooting these circuits, 

But the learning process does not end 
here. In hopes that your appetite for 
more information on frequency syn- 
thesizers has been whetted, a list of 
reference is provided. 
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Coded Communications 
where mobile data 
speaks louder than words 


The Coded Mobile Radio fleet status 
and control system brings medium to 
small fleets into the Computer Aided 
Dispatch (CAD) picture. This state-of-the- 
art system is IBM compatible and is a 
low-cost alternative to high-cost CAD 
systems. Suitable for both public safety 
and business applications, the Coded 
System 1040 offers an integrated software 
and hardware package for vehicle status 
and mobile data communications. 

Working in mobile data communica- 
tions technology since 1971, Coded 
Communications has a full family of ANI 
mobile status and data terminal products 
which interface with the 1040 mobile 
data communications system. System 
1040 adds mobile status and clata 


communications to small- and medium- 
size fleets and provides reliable 
signaling where voice communication 
may be marginal. 

Let Coded put this System 1040 CAD 
picture in your dispatch operation. 
Contact Coded Communications for 
complete information on the high 
technology and low costs that can put 
you in the picture. 


Coded 


communications 
2375 Camino Vida Roble, Carlsbad, CA 92009 


Telephone 619-431-0077 
Nationwide 800-228-6367 
California 800-325-0147 
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A rolling code scrambler 
gathers diverse functions 


A ‘bit’ here and a ‘bit’ there deliver functions that include system and unit 
identification, status and location information, selective calling, remote 
control and telephone interconnect—in what started as a scrambler! 


By E.J. McKernan 
and Bill Scott 


For centuries, peo- 
ple have attempted to 
transmit messages 
over long distances 
and to protect those 
messages from un- 
wanted interception. 

Until the mid-20th 
century communi- 
cators used ciphers. 
The sender encoded 
the message accord- 
ing to a codebook; 
the recipient decoded 
the message accord- 
ing to another code- 
book and a key. The 
cipher method was 
time-consuming and 
codes could be broken. 

Early radio com- 
municators who needed 
to protect messages 
used ciphers exten- 
sively, although ci- 
phers were unsuitable 
when fast action on 
the part of the reci- 
pient was required. 

Advancing technology unveiled other 
ways to make a message “‘secure.”” For 
voice communication, technology 
delivered ways to encode (‘‘scramble” 
or “encrypt”’) the voice at the transmit- 
ter and decode it at the receiver to “clear 


McKernan is a systems engineer at Midian Elec- 
tronics, Tucson, AZ. Scott is president of Comm- 
Tech, Orlando, FL. 


Ae. 


Standard and customized units of the production rolling code scrambling system in- 
clude ‘status decoder and display,’ ‘IMTS system,’ ‘military handset,’ ‘microphone’ 
and ‘radio modules.’ 


voice’” communication in real time. 

Two of the technologies are 
represented by frequency domain and 
time domain scramblers. Time domain 
scrambling includes time-segment per- 
mutation scramblers and digital encryp- 
tion devices. In the past, these 
scramblers and encryption devices were 
bulky and expensive and provided poor 
audio quality. 


Many people ques- 
tion the actual “level 
of security” provided 
by each method. 
Speech security and 
voice privacy are im- 
portant concerns for 
virtually all mili- 
tary, government, 
police and commer- 
cial radio users. 
Their anxiety has 
grown along with the 
increasingly high 
level of technology 
used by criminals and 
other unauthorized 
eavesdroppers. 
(Definitions of “‘se- 
curity” and “priva- 
cy”’ appear in the box 
on page 56.) 


Analog scramblers 

Two types of fre- 
quency domain ana- 
log scramblers, in- 
version and rolling 
code, deliver dif- 
ferent levels of voice 
privacy. 

© Inversion— 
Inversion scramblers 
offer a practical level of privacy that 
helps to prevent casual eavesdropping by 
a listener with a scanning receiver 
(scanner). 

© Rolling code—Microprocessor- 
controlled rolling code scramblers 
deliver a tactical level of voice privacy. 
The rolling code scrambler may include 
other radio communication system func- 
tions besides scrambling, such as 
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SMR subscribers once limited by 
their existing trunk systems can now 
reach new customers — even whole 
new markets — with HARK's Interface 
S|-550, 

Easily installed between the tele- 
phone line and its input port to the 
interconnect (without expensive hard- 


ware modifications), the SI-550 allows 
each SMR unit to have its own private 
7-digit number for incoming calls 


Now, SMR subscribers can receive 
regular business calls in their vehicles 
(generated from any Touch Tone or 
rotary phone) and even forward calls 
back to the office — without extra 
dialing or customer hassle 

System operators who offer voice 
messaging and paging can use the 
SI|-550 to tie them all together for cus- 
tomer convenience. 

The SMR Interface S|-550 is just 


one of HARK Systems’ smart new 
solutions for today's communications 
— 

For more information, cail (803) 
747-2988 or dial 1-800-FOR HARK. 


FARK 


Hark Electronics Systems, Inc. 
6296 Rivers Avenue, Suite 310 
North Charleston, SC 29418 


FIND YOUR OWN HARK SOLUTION CALL: 1-800-FOR-HARK 
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Production unit capabilities 


O System and unit Identification 
(© Status and location Information 


O Selective calling 


CO Remote control by command console to key the transmitter or erase elec- 


tronic memory circults 


OO Telephone interconnect 


automatic number identification (ANI), 
status, location and selective calling. 


Breaking the code 

Generally, the first question a pro- 
spective user of a scrambler product 
asks is: ‘How long does it take to break 
the code?” 

The answer depends more upon the 


expertise of the person breaking the 
code and the equipment used to do it 
than it does on the scrambler design. 
Users should avoid transmitting vital 
secrets by radio over a scrambled cir- 
cuit because all scrambling codes can 
be broken. All it takes is time and 
money. 

Each user must 


evaluate the 


capabilities of their commercial com- 
petitors, criminal adversaries or military 
enemies who might attempt to receive 
and decode the user’s radio 
transmissions. 

An important factor is how long it 
takes to break the code and “descram- 
ble” scrambled radio transmissions 
compared to the time-value of the infor- 
mation. Most users find that a “tactical” 
level of privacy is adequate. 

Information that would be useless 
after a certain amount of time passes can 
be protected adequately by tactical voice 
privacy because it requires too much 
time to decode. For example, law en- 
forcement communications intercepted 
by adversaries might be used in a way 
that threatens the lives of officers about 
to take forceful action. But if the com- 
munications cannot be decoded quick- 
ly, the action takes place before privacy 
is compromised. 

The time it takes to break the code 
may range from hours to days, depend- 
ing upon the skill and equipment used 
by the adversary and the type of tech- 


CA7-460 
BROADBAND YAGI 


450-470 MHz 
10dBd GAIN 


At Scala, “ruggedized” is MORE than a figure of speech! It is a philosophy of design that has guided 


us since our beginnings in 1953. The use of seamless drawn pipe and tubing, the best alloys, heavy 
aluminum castings, stainless steel hardware and fastenings, foam potting techniques and tough 
anodized finishes ensures that Scala antennas perform to specification for many years in the most 
demanding environments in World, from tropical to arctic. 


Today’s antenna system must match the standards of performance and reliability found in modern 
radio equipment. Rely on Scala for truly professional land-mobile fixed-station antennas for your 
trunking, paging, point-to-point, multipoint, control and conventional two-way radio applications. 


Please contact us for technical information, applications assistance and pricing. Discover the Scala 


difference! 


SCA LA ELECTRONIC CORPORATION 


P.O, BOX 4580 
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MEDFORD, OR 97501 
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PHONE: (503) 779-6500 
FAX: 
TELEX: 151681 (SCALA MEF) 


(503) 779-3991 


THE QUINTRON PHILOSOPHY 


Reliability can’t be compromised 


We know not every Quintron two- 
way simulcast system serves emer- 
gency services. Yet we build them all 
to that consistently high standard, 
never compromising reliability with 
cheap components, manufacturing 
and testing shortcuts or shoddy 
workmanship. We understand your 
need for crisp, clear communica- 
tions, no matter whom you serve. 

At Quintron, we are committed to 
the highest standards of excel- 


lence in design, manufacturing, 
testing and after-sale support ser- 
vices. For example, higher system 
reliability was one goal of our 
pioneering work in simulcasting. 
Today this technology provides 
Quintron owners with better building 
penetration, expanded coverage, 
improved signal quality, lower opera- 
tional costs and greater profitability. 

You can rely on Quintron for value 
. .. without compromise. 


QUINTRON and you... 
The partnership for success 


c Quintron 
CORPORATION 


One Quintron Way P.O. Box 3726 
Quincy, Illinois 62305 Phone 217-223-3225 


In Canada: LeBlanc & Royle Telcom Inc. 
514 Chartwell Rood 
Oakville, Ontario L6J 5C5 
(416) 844-4242 
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ANTI-ALIASING 
FILTER 


Figure 1. An inversion scrambler block 
diagram. The anti-aliasing filter removes 
AF components above the Inversion fre- 
quency. Remaining audio mixes with the 
Inversion frequency in a balanced 


nology used in making the scrambler. 


Scrambler technology 
Figure | above is a block diagram of 
an inversion scrambler. Audio passes 


UPPER SIDEBAND 


OUTPUT 


INVERSION 
OSCILLATOR 


modulator whose output includes the sum 
and difference of audio input and inversion 
frequencies. An upper sideband filter 
eliminates the sum frequencies; difference 
frequencies pass to the output. 


through an anti-aliasing filter to remove 
audio frequency components above the 
inversion frequency. 

The remaining audio is “*mixed™ with 
the inversion frequency in a balanced 


modulator. The balanced modulator out- 
put includes the sum and difference of 
the audio input and inversion 
frequencies. 

An upper sideband filter eliminates 
the sum frequencies; the difference fre- 
quencies pass to the filter output. 

For example, if a voice frequency 
component of 500Hz mixes with an in- 
version frequency of 3,000Hz, a dif- 
ference frequency of 2,500Hz appears 
at the filter output. If a voice compo- 
nent of 2,500Hz mixes with the same 
inversion frequency of 3,000Hz, a dif- 
ference frequency of 500Hz appears at 
the filter output. Thus, the voice audio 
frequency spectrum is inverted. Figure 
2 on page 48 shows the power distribu- 
tion of voice frequency energy before 
and after inversion. 

Sum frequencies in this instance, 
3,000Hz + S00Hz = 3,500Hz and 
2,500Hz + 3,000Hz = 5,S00Hz, are 
climinated by the upper sideband filter. 

The anti-aliasing input filter removes 
all frequencies higher than the inversion 
frequency to prevent high frequencies 


You have to be pretty sharp to stay ahead in the two-way repair 
business. That's why we built the COM-3. It works as hard as you do 
and for the money. you won't find anything as fast and powerful as 
the COM-3. In fact, it outperforms units costing over twice as much. 

How did we do it? Simple. COM-3 is all new—new design, new 
electronics. You won't get bogged down by complex and antiquated 
technology. Instead, COM-3's advanced and powerful microelec- 
tronic circuits speed you through test routines. You get more work 
done, faster and easier than ever before. 

And now, here's the knock out—introducing the all new Ramsey 
COM-7 Spectrum Analyzer. The proof is in the picture. High- 


COMMUNICATIONS SERVICE 


MONITOR $2795 00 


Biviety 


performance circuitry provides remarkable sensitivity for superb, 
high-resolution frequency analysis and observation. Interference 
location and characterization is easier than ever. Not only can you 
see the interference, you can hear it too. A variable bandwidth 
audio demodulator allows you to detect and audibly identify the 
interfering signals. In addition, a true frequency counter display 
speeds center frequency setting and reading. Frequency range cov- 
ers the entire 1 MHz to 1000 MHz spectrum. Add the optional track- 
ing generator and you can easily tune duplexers, filters and cavities! 
The Ramsey COM-3 and the all new COM-7, two mean machines 
designed to help you knock out the two-way competition. 


SPECTRUM ANALYZER = 
3495.00 COM-7 


CcOM- 


~- 


ASK ABOUT OUR EASY TO OWN LEASE PLAN Circle (42) on Fast Fact Card 
Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY 14564 Order Factory Direct Call 716-924-4560 Zee QB FAX:716-924-4555 


Maxon... 


A Growing 
Family of 
Professional 
Communications 
Equipment 


Maxon builds some of the 
smallest, yet most reliable 
and affordable professional 
two-way radios on the 
market. 

Maxon products are built 
with glass epoxy FR-4 
circuit boards, solid state 
switching and the highest 
quality antennas and 
controls —no shortcuts! 

Our 5-watt “HD” portables 
meet several criteria of MIL- 


SPEC 810D, are available as 
INTRINSICALLY SAFE for 
many levels of hazardous 
conditions, and feature high 
impact, die cast metal frames, 
plus multi-option capability. 

Our high power mobiles 
have rugged, ultra-compact 
metal cases and, like the 
Maxon portables, carry 
exceptionally low prices. 

That’s Maxon—small, low 
cost, but built to last. 


maxon 


ELECTRONICS 


10828 NW AirWorld Drive, Dept. 100 


Kansas City, MO 64153 — USA 
816/891-6320; FAX 816/891-8815 


In Canada, contact 


Omni Provincial Electronic Inc.: 


514/648-8432 (East); 416/841-6740 (Central); 


or 403/293-3131 (West) 


Compact, slim profile designs of Maxon mobile 
oss nhs transceivers are patented (Pat. Des. 
292,208 and 252,209, respectively). 


Canadian D.O.C_ approved. 
= 1988 — Maxon Electronics 
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FREQUENCY 


AMPLITUDE 


FREQUENCY 


Figure 2. Voice frequency power distribution curves before (A) and after (B) inversion 
show the upper frequencies have been converted to the lower range and vice versa. 


above the normal voice range of 300Hz 
to 3,000Hz from entering the mixer and 
generating aliases. 


sion frequency, a 500Hz difference fre- 
quency results. When passed through 
the receiver descrambler, the 500Hz dif- 


aliasing filter prevents such aliases. 
Descrambling is accomplished by 
feeding the received audio through 
another inverter with the same inversion 
frequency—clear audio is recovered. 


Optimum inversion frequency 

The inversion frequency’s optimum 
range is 2,500Hz to 3,600Hz. 

Lower inversion frequencies limit the 
usable voice range, causing a noticeable 
attenuation of high frequencies in the 
recovered audio. Higher inversion fre- 
quencies remove higher and lower fre- 
quencies from the recovered audio. 

Frequency inverters operating within 
the 2,500Hz to 3,600Hz range allow the 
use of about four non-overlapping inver- 
sion frequencies, or codes. 

Some community repeater operators 
gain an advantage by scrambling com- 
munications for users who compete with 
one another in their primary businesses. 

With a crystal-controlled, four-code 
scrambler designed for the purpose, 


each customer's continuous-tone con- 
trolled squelch system (CTCSS) decoder 


If, for example, a 3,500Hz voice fre- 
quency mixes with the 3,000Hz inver- 


ference frequency is converted to 
2,500Hz, not 3,500Hz. The anti- 


“DVT” DIGITAL POCSAG 
Display & Voice Pager 


¢ Area indicator 
° Low battery indicator 


Features: 

* Receives numeric display p2ge 
along with a voice message 
Receives numeric display only 
page Options: 

3 step volume control * Vehicular/Desktop amplifier 

Stores two, 20 digit messages charger with voice storage 

Stores up to 4 tone only ¢ Vibrator 

messages * Battery charger for use with 
Auto-reset nicad battery 
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TELETEC _..,. 
“Seaaneeacr® 


It starts when you open your mind to 
the possiblities of the most 
magnificent systems radios ever 
designed. The Omni IQ 1000 and IQ 
2000. They're out-of-the-box 
compatible with any VHF or UHF 
system in the world. With imagination, 
they can be used to enhance any 
system. By using the gift, they can 
be used to create a system of radio 
communications beyond any other. 
The gift is interoperability. 

Now you can design a communications 
system in which the operative word 

iS power...the power to communicate 
through the remarkable versatility 
provided by software driven radios so 
advanced that they will accommodate 


virtually any option to enhance any 
system. For instance, the Omni |Q 
2000 can operate crossbanded be- 
tween UHF and VHF simultaneously 
across the entirety of each complete 
bandwidth, including during the 
scanning sequence, 

The gift is in the attributes. 

Every conceivable feature can be 
built-in to the products, making them 
compatible with every system's 
requirements. In fact, the Omni |Q 
1000 and IQ 2000 can be used to 
completely redefine what system 
performance should be. 

The gift is in the company. 

Teletec embarked on the most 
advanced RF and software systems 
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The Gitt 


project in the history of two-way radio 
four years ago. In that time, we have 
produced a product that has captured 
the attention of some of the most 
sophisticated systems customers on 
Earth, At the same time, we've 
developed a product support group 
that understands your expectations 
..and can fulfill them. 

The gift is in your mind. 

If you've ever asked yourself, ‘What 
if...2” or ‘How could |...?" in regard 
to a radio system, the answer is here 
- within the awesome power of the 
IQ 1000 and IQ 2000 from Teletec. 
Please call us with your ideas, 
We'll show you how the gift can 
be the talk of your future. 


The Talk of the Future 


10101 U.S. One North, Raleigh, NC 27604 

1-919-556-7800 

FAX: 919-556-6180 

TELEX: International 3772227 TELETEC 
Domestic 713772227 


© Copyright 1989, Teletec Corporation 
Patents and Copyrights pending, 
Specification/Features subject to change 
without notice. 


output may be applied to one of the four 
inversion code selection lines. As many 
as four customers in competing 
businesses may be assigned a different 
code. 

Adding a fifth code to accommodate 
five competing customers is impractical 
because voices scrambled by codes on 
adjacent inversion frequencies would be 
intelligible to a listener. A minimum of 
300Hz between inversion frequencies 
must be maintained. 

Privacy offered by an inversion 
scrambler is extremely limited because 
it is relatively easy for an unauthorized 
listener to decode in real time. An in- 
verter with a frequency the listener may 
adjust by hand to match the inversion 
frequency being used descrambles the 
communication. Thus, the inversion 
scrambler’s best use is to prevent casual 
eavesdropping. 


Rolling code 

A rolling code inversion scrambler is 
equipped with an inverter whose fre- 
quency varies (or rolls) between 


2,500Hz and 3,600Hz to improve the 
level of privacy. An unauthorized 
listener would have to roll a 
descrambler’s inverter at the same rate, 
range and sequence of frequency 
changes to intercept the transmission. To 
descramble a transmission coded by a 
rolling code scrambler may take so 
much time that the message eventually 
decoded may no longer be useful. 

In its simplest form, the rolling code 
scrambler hops through many frequen- 
cies in sequence from 2,500Hz to 
3,600Hz at a constant rate. In practice, 
such a scrambler adds little privacy 
because each transmission follows the 
same pattern of inversion frequency 
changes. Once the pattern has been de- 
termined by the unauthorized listener, 
a device based on the repetitive code can 
be engineered to decipher subsequent 
conversations. 

Placing the inverter frequency under 
the control of a microprocessor con- 
figured as a pseudo random number 
generator with dozens of injection fre- 
quencies improves the privacy level of 


a rolling code scrambler. The 
microprocessor sequences frequencies 
from 2,500Hz to 3,600Hz in a random 
manner many times per second. The 
length of time the inverter dwells on any 
given frequency is controlled in a ran- 
dom manner. 

With the microprocessor technique, 
millions of combinations of frequency 
and dwell time are possible, greatly im- 
proving the scrambling privacy level. 

Two more questions about rolling 
code scramblers: 

If both the transmitting and receiving 
units have rolling code scramblers and 
they are not on the same inversion fre- 
quencies, how are they ever able to hear 
each other? 

If the units roll through the same set 
of inversion frequencies at the same rate 
but the moment of change is slightly 
skewed, won't there be periods when 
clear speech is heard, mingled with 
periods of noise? 


Synchronization 
Communications cannot be conducted 


Crystals for many 
applications 


For over 37 years, ICM has 
manufactured the finest in 
Quartz crystals for every 
conceivable purpose 


A wide selection of holders 
are available to fit most any 
requirement. Our computer 
database contains crystal 
parameters for thousands of 
equipment types 


Need crystals for 
communications, telemetry, 
industrial. or scientific 
applications? Let |CM’s 
sales department assist you 
to determine which type of 
crystal is best for you 
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Can we solve your 
crystal problem? 


For special purpose 
crystals, special holders, 
special sizes, call our crystal 
sales department. We will 
be pleased to provide 
recommended data 


International Crystal 
Manufacturing Co., Inc. 


PO Box 26330, 701 W. Sheridan 
Oklahoma City, OK 73126-0330 
Phone (405) 236-3741, Telex 747-147 
Facsimile (405) 235-1904 

Toll Free 1-800-426-9825 

24 Hr Toll Free Fax 1-800 322-9426 


With more than 28 models, covering every line of replacement antennas are produced 
type of connector needed for both UHF and - with precision and care to meet high 
VHF handheld portable radios, the ‘SPIRIT standards of durability and performance. 


For more information on how to order the 
“SPIRIT” \ine of UHF/VHF antennas, call 1(800) 431-8124, Ext. 407. 


@ ORD 8: 


ELECTRONICS 


A DIVISION OF ALLIANCE RESEARCH CORPORATION 


In U.S.A. : ORA Electronics / 20120 Plummer Street / P.O, Box 4029 / Chatsworth, CA 91313 
Tel: (818) 701-5935, Ext. 407 / FAX: (818) 349-6887 
In EUROPE: ORA Electronics U.K., LTD. / Units 4&5, Rabans Close / Rabans Lane Industrial Estate / Aylesbury, Bucks, HP19 3RS 
Tel: (0)296-415445 / FAX: (0)296-23311 SCopyright 1989 Alliance Research Corporation 
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Figure 3. The composition of bits in a data stream used with a rolling code scrambler to increase the privacy level and incorporate 


a number of additional functions. 


under either condition. Therefore, syn- 
chronizing the transmitting and receiv- 
ing units is essential. 
Synchronization allows the transmit- 
ter to command the receiver to follow 
in step along a defined sequence of in- 


You Liked the PK-80? You'll Love the PK-90! 


@ Data rates from 1200 baud, dependent on channel 


bandwidth 


@ Easy datalink trouble shooting with remote control of 


PK-90 by radio 
@ Password access ensures system security 


version frequencies. Three synchroniza- 
tion methods are RF carrier detection, 
burst tone and in-band tone. 

© RF carrier detection—The simplest 
way to synchronize a receiver is to use 
its RF carrier detection circuit to start 


the rolling code sequence. The method 
works in the laboratory, but signal 
delays caused by repeaters and voting 
receivers render RF carrier detection 
unusable for synchronization. 

© Burst tone—Another simple syn- 


Add the Finishing Touch... 


You Already Own 75% of a Packet Radio Station! 
Add a PK-90 Packet Radio Controller and Send 


Any Text or Data, Error-Free, to a Remote 
Screen, Disk, or Printer. 


@ SMR operation with trunked radio interface 
@ Built-in data encryption for security-sensitive applications 
@ Easy operation using user-programmable macro keys 


@ Host computer contro! language 


@ |2 VDC power allows portable or mobile operation 
@ Easy connection to your computer and radio 


@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers, You can coexist on a simplex channel with 
other voice or data users. Data is error-free, and the untrained 
user can learn station operation quickly. A station can cost less 


than $1000, JUST CALL AND ASK!! 


Ask about the PK-232 and PM-1 for SSB data transmission, 


Your imagination is the only limit. Cali John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 

RO. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 74 aN 
INTL UW Fax: (206) 775-2340 
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Sunset. 

The 52nd floor. ; 
“Okay guys, time to go 
home,” he says:7 45 = 
The Radio: A Regen 
now from RELM. 


les been a good day on the 
52nd floor. And John’s Regency 
2-way tadio helped it all come 
together. John always uses radios” 
from Regency Electronics. He 
says he likes the way they work. 

So when John hears that . 


Regency Electronics is changing its Ss 


name to RELM, of course he's — 
interested. Interested in the new __ 
name. And interested in RELM's 
new commitment to 2-way radio 
qualty, service and delivery. 


TATIONS: 
7707 Records Street 


Regency Electronics becomes 
RELM Communications on September 5, 1989. 
© 1989 Regency Land Mobile, Inc. : 
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SYNCHRONIZATION — (") BITS 


+ ANI — (p) BITS 


‘SEED’ 


Figure 4, A further improvement to the privacy level uses a ‘key’ to load into the scrambler through its keyboard, a keyloader or, 
in some cases, over the air. Upon transmitting or receiving a synchronization signal, the scrambler uses the key and bits transmit- 
ted In the synchronization stream to form a seed for the pseudo random number generator. 


chronization method uses a burst tone. 
Synchronization occurs either when the 
tone first is detected or when the 
absence of tone is detected. 

Time required for tone detection 
poses a challenge. The typical 30ms 
tone-detection time combined with 
transmitter codes that change rapidly 
allows the transmitter to lead the 
receiver in the tone sequence, defeating 


synchronization. Moreover, noise 
renders tone burst synchronization 
unreliable. 

© Phase shift—A third method uses an 
in-band tone to modulate the RF carrier. 
A single phase shift of the tone serves 
as the synchronizing signal. Phase shift 
is easy to detect and it can be done 
instantly. 

Noise causes trouble for the phase 


shift method. Most phase shift detectors 
give false outputs under noisy signal 
conditions. 

All three of these methods force the 
scrambler to start with the same inver- 
sion frequency and proceed through the 
same sequence of tones during each seg- 
ment of conversation. Once this se- 
quence has been discovered by an am- 
bitious and determined unauthorized 


DATA SIGNAL, INC. 


ATi-300 


AUTOMATIC TELEPHONE INTERCONNECT 


TWO NEW INTERCONNECTS 


ATI-300 
$495-$595 


All of the Features of the ATI-100, plus: * Programmable Voice after Page 

© Local and remotely programmable via DIMF —¢ Auxiliary Relay for Channel Control 

© 35 programmable ANI's (Local or remote) © Three Programmable Relays for Remote Control 
© Verified Global or ANI Access * Busy Signal Disconnect 

Verified Positive Disconnect * Dial Tone Disconnect 

* Toll restriction per user (local or remote) ¢ Telco Go-ahead Tone (Programmable) 
* Two-tone pager * Dip Switch Programmable Timing 

¢ Control Station capabilities * Dip Switch Selectable Features 

¢ DTMF, CTCSS, 2-tone Selective Call © Simplex Electronic Voice Delay 

* Mobile-to-mobile Selective Call © Half-Duplex Privacy Modes 

¢ Verified Repeater Access © Busy Lockout 

© CWID-Local or Remote Programmable © Programmable Secret Access Code 

© Channel Monitor Capabilities © Unique Station Signalling Tone 

© DTMF or Rotary Overdialing © All Features are standard 


DATA 
SIGNAL 


INCORPORATED 


ATI-100 
$249-$369 


¢ Full, Half-Duplex or Simplex operation 
* Electronic voice delay 

* Desk or Rack Mount version 

* “*/# Connect/Disconnecl 

* Regenerated Tone or Pulse Dialing 

* Direct Voice Dispatching 

¢ Selective Calling (DTMF-DTMF) 

© Mobile Activily and Timeout Timer 

* Ringout or Auto Answer on 1-4 rings 
¢ Busy Channel Ringout Inhibit 

© Transorb Lightning Protection 

© Front Panel station LED's 

© COS polarity reversal 

© 12 VDC powered 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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A Better Way 


One Source With All The Resources. 


Now when you want to buy 2-way, you only —_ one of the strongest dealer networks in the 


have to look one way. Look to Uniden. industry. 
Because Uniden offers a complete and ver- Another reason to look to Uniden is because 
satile line of components. Everything from hand- _ we look ahead. 
helds to repeaters, crystal to synthesized, low We're already expanding 2-way systems far 
band to 900 MHz, standard or custom. All fully © beyond expectations with voice data transmis- 
integrated by band. sions and multi-region networking. But this is 
Every Uniden unit is engineered to deliver only the beginning, and with our expertise, 
top-of-the-line performance, too. there’s no end in sight. 
Performance that comes from over twenty Choose a better way in 2-way, Uniden 


years of experience. Performance that businesses | Commercial Communications. All the equipment 
and emergency personnel depend on throughout —_—-you need today. All the technology you'll need 
the world. And performance that’s backed by tomorrow. 


uniden’ 


A New Generation of Communications 


The Choice of Professional 
Golfer Jack Nicklaus. 
©1988, Uniden Corporation of America 
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listener, the system loses its privacy. 

* Data stream—A method that sends 
a data stream from the transmitter to the 
receiver via multiple phase shifts or 
other modulation vastly increases the 
privacy level and usefulness of the roll- 
ing code scrambler. Figure 3 on page 
52 shows the composition of a syn- 
chronization data stream. 

Additional bits in the synchronization 
stream serve as additional bits for the 
pseudo random number generator that 
chooses the current inversion frequen- 
cy. With n additional data bits dedicated 
to synchronization, 2” discrete starting 
points are created for the pseudo ran- 


dom inversion frequency generator. 

System identification bits may be add- 
ed to the data stream. The additional bits 
may be used to prevent intrasystem 
crosstalk by preventing scramblers used 
by two customers on the same frequen- 
cy from responding to one another's 
synchronization signaling. 

More bits may be added to detect and 
correct errors in the received bit stream. 
In noisy signal conditions, these bits are 
essential. Without them, communica- 
tion is impossible because noise can 
modify the synchronization, rendering 
it unreadable at the receiving decoder. 

Another improvement in the privacy 


Definitions 


Depending on who does the ex- 
plaining, definitions of communica- 
tions security, privacy, encryption and 
scrambling may differ. 

© Security—The most stringent 
description defines a secure radio 
communication as one that resists 
detection and jamming. A listener 
cannot tell whether a secure radio 
communication is taking place and 
cannot transmit a signal that would 
materially interfere with it. A secure 
radio communication is likely to be 
encrypted, too. Spread-spectrum 
modulation offers security but narrow- 
band FM does not. 

© Privacy—A “private” radio com- 
munication is subject to detection and 
jamming, but its content cannot be 
converted to a clearly understood 
voice without decoding equipment. A 
listener hears the signal and might 
conceivably jam it and trace it to its 
source. But without a decoder the 
listener hears unintelligible sound. 

© Encryption—The tendency is to 
use the word “encryption” to describe 
voice privacy technology based on 
digital techniques. 

© Scrambling—Voice privacy tech- 
niques based on analog technology 
tend to be called “scrambling.” 

The line between encryption and 
scrambling blurs when digital devices 
control analog devices in a voice 
privacy product. 

© Practical—Voice privacy tech- 


niques that offer a lower level of 
privacy—a “practical level’’—stop the 
casual eavesdropper from overhearing 
the content of radio communications. 

For many commercial applications, 
one degree or another of practical 
voice privacy may be sufficient to pre- 
vent a competitor from listening. 

* Tactical—Voice privacy tech- 
niques with a higher level of pri- 
vacy—a “tactical” Jevel—may be used 
by law enforcement agencies, military 
organizations and some commercial 
users. The object is to make the 
coding so difficult to break that even 
someone who spends time and money 
trying will fail in the effort, or take so 
long that the information revealed is 
useless. 

The degree of success attained by 
any given tactical voice privacy 
method is difficult to measure. The 
listener who succeeds in monitoring 
tactical communications is not likely 
to tell anyone. 

If the listener successfully uses 
decoding receivers to support illegal 
activities and evade apprehension, the 
fact that a law enforcement agency's or 
a commercial enterprise's radio com- 
munication privacy has been broken by 
that listener may never be confirmed. 

Thus, a distinction can be made be- 
tween “security” and “privacy,” and 
between “practical” privacy and “‘tac- 
tical” privacy. 


level involves using a “key” that is load- 
ed into the scrambler through its 
keyboard, a keyloader or, in some cases, 
over the air. Upon transmitting or 
receiving a synchronization signal, the 
scrambler uses the key and bits 
transmitted in the synchronization 
stream to form a seed for the pseudo 
random number generator. (See Figure 
4 on page 54.) 

The unit ANI may be added to the 
seed to guarantee that no two units ever 
start the generator at the same point in 
the rolling code sequence. 

If n is the number of bits included in 
the synchronization stream for the seed; 
mis the number of bits provided by the 
key; and p is the number of bits pro- 
vided by the unit ANI, then a pseudo 
random number generator n+m-+p bits 
in length can be seeded. A proper 
pseudo random generator routine thus 
can provide 2'"**») numbers before 
repeating itself. When n+m+p is suf- 
ficiently large, the generator never will 
repeat the sequence during the life of the 
product. 

Bits can be used to add capabilities 
to scrambling, such as ANI, status, 
location and selective calling. When in- 
tegrated into the scrambling module, 
these functions save a dealer a lot of 
time and frustration involved with put- 
ting together many discrete boards to 
provide all the options a customer may 
desire. 


Production unit capabilities 

¢ System and unit identification—A 
production model scrambler that in- 
cludes those capabilities allows for 
system and unit identification. The 
system ID provides for 10,000 distinct 
systems and guarantees that no two 
systems will interact with one another. 

Unit identification allows for 1,000 
separate unit identifications per system. 
The system and the unit ANI are en- 
coded in the data stream each and every 
transmission for tracking all system 
use—and misuse. 

¢ Status and location—Status and 
location bits can be encoded into the 
data stream. A user can send the cur- 
rent status and location manually via a 
keyboard. The data are interpreted and 
displayed by a command console. It also 
is possible to poll any individual unit for 
current status and location information. 

Status information has a reserved pat- 
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TOUCH-TO-TALK 
Color Touchscreen 
Console Systems 


ACCESS - Advanced Concept 
Communications Exchange and 
Signaling System — is a fully 
integrated, non-blocking, 
radio/telephone console system. 
ease sauue 2 ACCESS systems have been pro- 
Serre — viding dispatch solutions for 

sapere. public safety, utilities, railroads, 

Fs military, and other government 
and private agencies for more 
than six years. 


A single touch of the infrared 
technology screen 
can control: 


p> Up to 240 radio or 
telephone lines 

~ p> Up to 29 operator 

sored needed 7 om positions 

+ pore ve icon, A > Multi-format 

Fe Gia ou | paging 


p> Auto dial 

10 PT PEROINS, ns directories 

smrIN i ao : a 2 > Intercom 

: > Shift changes 

p> Conferences and 
patches 

p> ANI 


= oe Go Gee ee es es ee : 


User friendly, menu driven 
maintenance terminal offers: 


PBX SCREEN 

p> Dynamic reconfiguration 
> Extensive diagnostics 

Call or write today: p> Management reports 

PO Box 599 > System test 

avt@C Batesburg, SC 29006, USA > Maintenance aids 
(803)892-2181 
FAX (803)892-3715 
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tern that is interpreted as anemergency wrong hands defeats the privacy of the 
signal. When the emergency pattern is entire system. 

decoded, the system alerts its operator A command console can key the 
to an alarm indication. The pattern may stolen unit’s transmitter for a variable 
be sent from the scrambler by manual length of time. When the transmitter is 
entry or the activation of a special in- keyed, radio direction-finding equip- 
put. Special inputs that have been used ment may be used to track it down. 


include a foot switch in a mobile unit The command console can render the 
and a pin lanyard arrangement con- _ stolen unit useless by commanding it to 
nected to a hand-held unit. erase its electronic memory. The in- 


® Selective calling—For selective dividual unit transponds with its ANI 
calling, each unit has four separate and status to verify the memory erasure 
decode numbers that any other unit or command. 
command console in the system may use © Telephone  interconnect—For 
to call it. Each of the four decode telephone interconnect, a device that 
numbers activates a distinctive ringing converts phase-shift keying (PSK) 


sound, signaling to dual-tone multiple- 
The numbers can be configured as frequency (DTMF, or Touch-Tone) 

“individual,” “group” or “all-call.” signaling can be fitted into an existing 

When called via an individual cal] interconnect system. 

number, the unit responds with its ANI, To place a phone call, a unit calls a 

current status and location. special ID assigned to the converter. The 


© Remote control—The units allow a device converts the unit’s ANI to DTMF 
command console to activate their tones and adds any additional digits that 
transmitters. This capability might be the interconnect needs. 
useful, for example, when a police of- After receiving dial tone from the ter- 
ficer’s radio is stolen. A radio in the minal, the user enters the desired phone 


GET BETTER 
RED 
NEWEST 


F 


Great for Travel, 
Rental Cars, 
Trucks, etc. 


SOOO 


Ce j 

Hold it. 

Anywhere you want it. 
With PanaVise. 


Panavise tilts, turns and rotates. One turn of the control knab 
securely positions your work exactly where you want it. There 
isa PanaVisetofit your exact needs. Heads, bases, mounts and 
PanaVise combinations are at Primus now, We also have 
PanaVise mobile and cellular phone mounts in stock. Primus 
just found a way to make your shop tasks easier. 


Piugs Into Radio 


KNOW 


Window Rolls 
Up Completely 


My 


« 


SQ“0 


ELECTRONICS CORPORATION 
FAX: 800-436-8954 


L: 800-892-1413 
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number and sends a special dialing 
stream to the interconnect-converter 
combination. The converter converts the 
dialing stream to DITMF tones and feeds 
them to the interconnect. 

When the conversation is finished, the 
special] ID assigned to the converter is 
called once again, The converter sends 
a positive disconnect command to the 
terminal and is ready for another call. 


Custom units 

The system boasts flexibility. Custom 
units have been developed that include 
a full-duplex version for an improved 
mobile telephone service (IMTS) system 
and for a cellular telephone system. 

A special system for a military man- 
pack handset includes a 6-digit and an 
8-digit map coordinate and advanced 
status transmission protocol. With 
digital map coordinate transmission, a 
field unit can encode its location or that 
of an adversary and request an air strike, 
mortar attack or any other predeter- 
mined action by using a status protocol. 


RECEPTION IN YOUR CAR!! 
UCE LOST CALLS!! 
PORTABLE ANTENNA 


OR VHF or UHF 


HAND HELD RADIOS 


UHF - 3db Gain 
VHF - Unity Gain 


Improves Reception 
on Hand Helds 


hip on Outside - 
- Cable on Inside 


ae | f me 
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Piher introduces 
the CM13 series 
switch in a ‘2 inch 
diameter. 


e allows for 16 
positions at 
22.5° and'8 
positions at 45° 


® variety of gray 
and binary 
codes are 
available 


® shaft seal 
protects against 
moisture 


O National Conference 
review/guide 


™~, 


The S5th annual Associated Public- 
Safety Communications Officers na- 
tional conference promises exhibits on 
all types of land mobile communica- 
tions: mobiles, portables, mobile data 
terminals, computer-aided dispatch, 
antennas, test equipment, batteries, log- 
ging recorders and more. 

The conference runs Aug. 6-10 in 
Sparks, NV, at John Ascuaga’s Nugget 
and includes technical sessions. For a 
rundown on session topics and schedul- 
ing, refer to page 64. 

Use this preshow guide as a source 
for information on products and serv- 
ices that will be on exhibit. The preshow 
guide includes information that was 
available as of press time. 

The names of companies that are 
advertising in this issue 

for quick reference in the ex- 


60 Mobile Radio Technology July 1989 


> 
-) 


Event: Associated Public-Safety Communications Officers 


National Conference 
Dates: Aug. 6-10 


Location: John Ascuaga’s Nugget 


City: Sparks, NV 
Number of Exhibitors: 185 
Projected Attendance: 4,000 


Exhibit Hours: Tuesday, Aug. 8, 10 a.m. to 7 p.m. 
Wednesday, Aug. 9, 10 a.m. to 4:30 p.m. 
Thursday, Aug. 10, 8 a.m. to noon 
Seminar Schedule: Monday, Aug. 7, 1 to 5:45 p.m. 
Tuesday, Aug. 8, 8 a.m. to 5 p.m. 
Wednesday, Aug. 9, 8 a.m. to 4 p.m. 
Thursday, Aug 10, 8 a.m. to 4:30 p.m. 
Registration/Hotel Information: 800-824-1850 


hibitor list and in the products/services 
section. 
Use the show floor map on the right, 


in combination with the exhibitor list 
complete with booth numbers, to find 
companies’ booths at the conference. 
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APCO 


Exhibitors 


AT&T (611, 613) Computer Resources (1311 Gamber-Johnson (519) 


AT&T Technologies (615, 617) Comtronics (93) General Electric (500) 

Aerotron (334) Console Systems (208) * GTE Cellular Communications (326) 
Agilis Corporation (1017, 1019) Coopers & Lybrand (99) GTE Information Services (318, 320) 
Alexinder Banertes (A06) CT Systems (323) Hadron (218) 

AM/Comm Systems (113) Dantel-Lac (116) Hamilton Sorter (135, 136) 

Andrew (223) Dataradio (145) Harris Farinon (419) 

Antenna Specialists (504, 506) Dataphase (97) Harris Lanier (425) 

Atis (1020) Decibel Products (516, 518) HCS Telecommunications (234) 
Audio Data (232) DiComm (133) Heischman Company (539) 

Aviee (119. f21) Dictaphone (508, 510) Hughey & Phillips (147) 

Bally Engineered Structures (227) Digital Microwave (1007, 1009) ICM Communications (329. 331 
Bendix/King (214, 216) Dinet (427) ICOM America (619, 621) 

Bomar Crystal (900) DTI (219) [FR Systems (314) 

Bull (520, 522) Dynatech Tactical Communication (436) Infocel (821) 

CAD Associates (341) E. F. Johnson/Philips (501) Informer Computer Terminals (229) 
Cellular Business (Publications hin) ElectroCom Automation (208) Integrated Computers Concepts (903) 
Celwave (306) EmergiTech (1010) Intergraph (1021) 

Centurion International (328, 330) Energy Concepts (301) iSC Cardion Electromes (413) 

Cisco (442) FailSafe Magnetics (1000) Kenwood USA (123, 125) 

Coded Communications (95) Federal Signal (608, 610) Kustom Electronics (512, 514) 
Command Data Systems (703, 705) Flash Technology (528) Larsen Electronics (321) 

Com-Ser Laboratories (217) Flour Daniel (802) Lightning Eliminators and Consultants (810) 
Communications Associates (444) Fujitsu Ten Corporation of America Lucas Ledex (808) 

Communitech (809) (623, 625) Magnasyne/ Movioli (415) 


A NEW LITTLE PIGGY 


There's a new pigtail in town: The allnew Larsen® _ easily to the erratic curves of today’s automobile glass. 


KG-825 On-Glass Cellular Antenna. Technically speaking, the KG-825 is the most advanced 
It's sleek. Sexy. With a high-tech European look antenna we ve ever made. We've placed its patented* 

designed for performance as well as appearance — impedance-matching circuitry on the outside of the glass 

distinctively more elegant than its competition. The with the radiating element, creating a low impedance 


KG-825 also sports a small “footprint” which conforms — power transfer through the glass. No tuning is required. 


OOO en 


Magnavox/Nav-Com (818, 820) 
Magnum Distribution (225) 

MaSys (312) 

Matthews Buses (120, 122) 

Maxon Electronics (601, 603) 
McDonnell Douglas Computer (87) 
METS (226, 228) 

Micro-Quick (542) 

Microwave Networks (107) 

Midland International (240) 

Mobile Data International (627, 629) 
Mobile Mark (1014, 1016) 

Mobile Radio Technology (Publications bin) 
Modular Communications (335) 
Motorola Radio (600) 

Multiplier Industries (710) 

MX-COM (322, 324) 

NCR Corporation (720) 

NEC America (823) 
Orbacom/Birham Industries (541) 
Pacific Bell (524) 

Panvise (901) 

Penta (127) 

Phoenix Audio Communications (905, 907) 
Plant Equipment (201) 


Platt Luggage (445) 

PolyPhaser (115, 117) 

Positron Industries (222, 224) 

PRC Public Management Services (700) 

PSW3 (325, 327) 

Public Safety Systems (438, 440) 

Quintron (303) 

Radiation Systems (337) 

Radio Systems (337) 

RAM Communications Consultants (822) 

Repco (812, 216) 

Rohn (340) 

Ron Ross and Associates (IOI) 

Scala Antennas (714) 

Schlumberger Instruments (128) 

Setcom (118) 

SFA (712) 

Shinwa Communications of America 
(132, 134) 

Shure Brothers (902, 904) 

Sigtone (1005) 

Sinclair Radio Labs/Sinelabs (709) 

Solid-State Communications (401, 403) 

Spectracom (1008) 

Spilsbury Communications (800) 


Stancil (713) 

Standard Communications (1013) 
Starkey Labs (909) 

Sti-Co Industries (607, 609) 
Syntonic (143) 

Systems Concepts of Colorado (535) 
Tait Electronics (233, 235) 
Tandem Computers (533) 
Teletee (146) 

TPL. Communications (302) 
Transerypt International (1015) 
TX RX Systems (429, 431) 
Uniden Corporation of America (109, IID 
Unisys (1001, 1003) 

U § Commlink (911) 

U S Telecom International (108) 
US West Enterprises (537) 

V Band Corporation (300) 
Valmont Industries (129) 

Vega (614) 

ViaSat Technical (1011) 

Vision Technologies (318, 320) 
Whelen Engineering (631) 
Yaesu (10) 

Zetron (706, 708) 


GOES IO MA 


Translation? Peak performance right out of the box. 
See the new KG-825 at your Larsen dealer today. It's one 
pigtail that has all others wagging behind. 


IN U.S.A.: call toll free 1-800-426-1656. (In Wa. 1-800-562-1747); INCANADA: call toll free 
1-800-663-6734. Larsen? is a registered trademark of Larsen Electronics, Inc. *Kulglass™ 


antenna series patent #4,764,773 
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Session Guide 


John Ascuaga’s 
Nugget 
DAY TIME ROOM TOPIC 


a Washington Regulatory Review Panel 


Monday, Southern Transition to Supervision 
Aug. 7 Pacific D 
2:30-3:30 p.m. Southern Law Enforcement TV Network 
Pacific E, F 
35-5 pam. | Celebrity Major Issues Facing State Governments 
Southern Understanding Your Supervisor 
Pacific D 
8-9:45 a.m. Southern Optimizing Simulcast 
Pacific 
Tuesday, Southern Advanced Trunked Communications 
Aug. 8 Pacific A, G Systems 


Southern Microwave Propagation 
Pacific C 
Southern Disaster Communications Plan — 
Pacific B Restoration 
8-10 a.m. Southern Tech Talk For Dispatchers 
Pacific D 
8:30-10 a.m. Celebrity APCO Institute Report 


st2 pm. | Celebrity Interoperability Panel 
1-3:30 p.m Psychological Testing — Telecom 


Southern Managing Number 1 
Pacific D 
2-3 p.m. Southern 9-1-1 Call Volume Monitoring 
Pacific B 
Southern Selecting Public Safety Communications 
Pacific E 
Southern Volunteer in Emergency Communications 
Pacific C 
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What Do Ted Faust And The Mark 
Series Have In Common? 


For starters, a common 
wealth of experience— 
backed by a track record 
of proven reliability. 


Both Ted and Commonwealth entered the indus- 
try more than a quarter century ago. Together 
these veterans have helped shape the future of 
the communications industry. 


Whether you begin with our 
MARK I start-up equipment for 
up to 1,000 subscribers or the 
[Feeeaye MARK II for up to 2,000 sub- 
Hpsibeie scribers—or you select the 

MARK IV or our top-of-the-line 
MARK VI for up to 10,000 
subscribers, you can count on 
proven performers. 


If you need quality service to your 
customers coupled with cost- 
effective and reliable operations, 
we'd be happy to rush you one of 
our MARK series units. 


Let us tell you about our MARK 
series. Call Commonwealth at 
(800) 633-8844. 


Now DOC approved to CSO3 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 


602 Lickinghole Road/P.O. Box 312, Ashland, Virginia 23005 
(804) 798-9128, Fax # (804) 798-5114, (800) 633-8844 
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Session Guide 


John Ascuaga’s 
Nugget 
ROOM 


Southern Video Court Arraignment 
Pacific B 


8 a.m. - noon Southern Managing Number 1 
Pacific D 
Critical Incident Debriefing 
Oi of ACD ae 


TBA* TBA* Institute Program & Instructor 
Workshop 


Wednesday, 
Aug. 9 


9:45-11 a.m. Southern Advanced Conventional Communication 
Pacific C System 
Southern Automated System Criminal Justice 
Pacific A, B, G Management 


Southern Cellular Antenna Systems ' 
Pacific E 
4 pam. | Celebrity Galaxy Airlines Crash 


2-4:30 p.m. Your Management Characteristics 


*TBA—To be announced. 


Thursday, 
Aug. 10 
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3 Day Delivery 
Nationwide! 


a ie STATION ANTENNA AND UPTO. 
CABLE IN 1-3 DAYS! 


APCO 


For more information on the pro- 
ducts and services listed, fill out and 
return the Fast Fact Card on page 115. 
See example below. 


rote 


j FASTER 
| ACTIONHI! 


XYZ Corporation Booth 7000 
Existing services a 

Galaxywide paging, satellite rental, multi- 
lingual billing formats. 
New Products 
Coin-sized pager. 
See ad page 310 


Products and services 


Information listed was accurate at press time 


and is subject to change. 


Aerotron Booth 334 
Existing products 
Mega-E FM mobiles; PAC-2 portables; Concept-E 
FM mobiles: Mpac base and repeater stations. 
New products _ 
Lancer-M VHF FM mobile radio; Pioneer 2000 
synthesized ACSB mobile. 

Circle 137 


Agilis 

New products 
80C88 mobile network computer and MS-DOS 
compatible mobile data terminal: 80386 mobile 
workstation; LCD touchscreen; high-speed radio 
LAN. 

Circle 148 


Booths 1017, 1019 


Alexander Batteries Booth 606 
Existing products 
Replacement nickel-caudmium batteries for two- 


way hand-held radios and pagers; antennas for two- 


way radios and pagers; battery chargers and 
analyzers; mercury batteries for pagers, batteries 
for medical, video and cellular equipment. 
New products 
Replacement batteries for GE MPD, PLS, TRX, 
E. F. Johnson LX, Trom H/U series. Motorola 
MX300/MTI000. Motorola HT600, Motorola 
Radius series, Motorola Saber series. Midland 
70-155 series. Standard HX400 radios, Nokia 
Mobira Cityman 5000 cellular phones, Motorola 
8000 and 9500 series cellular phones 

Circle 162 See ad page 38 


Andrew 

Existing products 
Coaxial cables and waveguides; microwave anten- 
nas and systems; cell-site systems, towers; shelters: 
program management delivery and installation; 
slotted coaxial cable. 

New products 
Coaxial cable cutting tools. 
Circle 125 


Booth 223 


Avtee 
Existing products 
Access System—color, touchscreen, integrated 


Booths 19, 121 


FEATURES: 


Built in RF amplifier 15 watts-800 MHz 
20 watts UHF 

® Built in audio amplifier 

@ External audio jack 

© Fast charger 


Leadership by Tradition 


COMMUNICATIONS, INC 


MOBILE ADAPTER for 
the 800 MHz and UHF 


King 
Portable 
NOW WITH 
DTMF 
ACCESSIBILITY! 


All connections made with one sliding 
lever 

Keylock for security 

Constructed to compliment the King 
Radio line 

Complete with microphone and mounting 
bracket 


3336 San Fernando Road, Los Angeles, CA 90065 
(213) 256-3000 @ 800 H] POWER @ TWX 910 346 7015 


FAX (213) 254-3210 
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( onpacom 


SYSTEMS, inc. 


THE ORBACOM®” CALIDA 


Self-contained (no 
Central Package) 
with 16-channel 
capacity, It has a 
multi-formot inter- 
nel paging anc 
signalling encocer 
and is fully user-programmaole 


THE TDM-150 DISTRIBUTED 
MICROPROCESSOR CONSOLE 


This contro! center is the advanced 
technology answer fo your dispatch- 
ing needs for systems of varying 
degrees of size and complexity. 


Tower Industrial Complex 
450 South Fellowship Road 
Maple Shade, NJ 08052 
(609) 482-1155 » FAX: (609) 482-2710 
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radio dispatch consoles compatible with E-91] 


systems, 
Circle 124 See ad page 57 
Bally Engineered Structures Booth 227 


Existing products 
Preassembled modular structures. 
New products 
Bally will be conducting tours of its Sparks, NV, 
plant. 

Circle 168 


Bendix/King 
Existing producis 
VHF and UHF ponables, VHF mobiles, 800MHz 
portables and mobiles. 

New products 
Controller 1, Hand I] computer-aided dispatch 
systems. 

Circle 176 


Booths 214, 216 


Cellular Business Publications bin 
Existing products 

Cellular Business is the “Journal of Cellular 
Telecommunications” and the official publication 
endorsed by CTIA. It is published monthly and 
provides marketing and engineering information 
and news of the cellular industry. Readers are 
cellular professionals, including wireline and non- 
wireline cellular systems operators, dealers, agents, 
resellers, engineers and members of the telecom- 
munications financial and legal communities. 
Circle 170 


Celwave Booth 306 
PS | 
Base station antennas; RX multicouplers; TX com- 
biners; filter products; duplexers; portable anten- 
nas; Glass Advantage glass-mount antenna. 
New products 
Penetrator beam-tilt and null-fill antenna; Cellular 
Advantage tri-band antenna. 

Circle 163 


Centurion International Booths 328, 330 
Existing products 
Manufacturers of antennas and batterics for port- 
able two-way radios, scanners and cordless 
telephone equipment; supplier to OEMs of 
specialized products for custom applications. 
New products 
Replacement batteries for the Motorola line, in- 
cluding: Radius PIO (PR5044), Radius P50 
(PR9027), Radius P200 (PR5521), HT600 
(HT4585), MT1000/MTX800 (MT4824). 
Circle 106 See ad page 33 


Coded Communications Booth 95 
Existing products 
System 1040 computer-aided status display 
dispatch system. 

New products 

9200 mobile data terminal. 
Circle 109 


See ad page 41 


Communications Associates Booth 444 
Existing products 
IFR test equipment; Regency and Yaesu radios; 
GE cellular telephones; and other mobile com- 
munications products. 

New products 
Regency RSPSO0 VHF synthesized hand- held 
radio. 

Circle 127 


CommuniTech Booth 809 


Existing products 


AN 
The total solution 


New products 


Telephone headsets and accessories by ACS Com- 
munications, Plantronics, Unex and GN Netcom; 
power protection by PII/Datashield; telephone 
handsets by Walker. 


Anti-glare, anti-static CRT screens by Screen Data. 
Circle 113 

Computer Kesources Booth 131 
Existing products 
Municipal equipment tracking system: Tracks 
maintenance costs for all communications systems, 
tracks technician productivity, maintains parts in- 


Automatic 
Number Identification 


At last - for mobiles AND PORTABLES - 
a super reliable end-to-end ANI system. 


Thus great system gets it all togetner with the SIS}S ANI Encoder for portables, Al200 ANI 
Evacts let Jor mobiles and the Al458 Ide nury display base unit The Al458 queues upto 10 
(alls, has atimesdate clock display and RS232 oulput for printer or computer display 


Sitar ANI gives dramatic improvement in EFFICIENCY, SECURITY ani CONTROL for all 


ryperns iesizes of mobile radio feels 


BS » the munsance cal 


channel users 


thctat 
VITN Chi i 


Siqtome ANI Nas ita 
forma ANI syster 


lers oa Eluminiate lengthy voree 
B Emergency 


jGINg 


endl package lO Grv 


Hine procedures 
alarm improves drivers 


re yOu all you COUIT ASK 


For complete details of the total ANI solution, contact — today. 


Sigtone, Inc. specialises in high quality, high performance, tone dorming products for 


radio communication 


tod Ja SSA 
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ventory and carries out interdepartmental billing. CT Systems Booth 323 
Circle 180 See ad page 87 ~— Existing products 
Model 300 encoder-decoder; models 2100, 3000B, 
and 5100S communication service monitors; model 
3000S communications service monitor with spec- 
Console Systems Booth 208 — trum analyzer. 
Existing products New:products 2 
Centurion consoles; Minicomm desktop consoles; Model 2300 communications service monitor with 
Microcomm consoles. automatic and semi-automatic testing; model 2500 
New products cellular tester, cell-site simulator and communica- 
Microcomm trunking control system. tions service monitor. 
Circle 122 Circle 112 See ad page 39 


Kantronics TM-1200™ 


REMOTE DATA AT A PRICE 
THAT’S IN REACH. 


REMOTE SITES, 


RUGGED TERRAIN 
CHECK DATA FROM THE 
OFFICE op CARPHONE 


WitTH Compact, 


ERROR-FREE PACKET DATA 
TECHNOLOGY 


Remote data acquisition, 
SCADA, and polling were 
never so easy, versatile or 
accurate... 

With a Kantronics TM-1200™ 
Telemetry Modem, you don't 
need a rack-mount to have 
high-performance. 


Size Advantage 
A TM-1200 is only 2'x6"x9". But it 
performs in small places like large 
expensive systems. So you can make 
Silt | sophisticated remote data and 
x ! electronic checks in places you 


couldn’ il Now, 
hn = uldn’t until now 
=f E> Error-Free 
Packet communications are 
completely reliable. 


Monitor, Control Nearly Anything 
TM- 1200 is 4-20ma sensor 
compatible. Check flow rates, make 
remote electronic checks, monitor 
Change Of State, even broadcast 
acquisition programs. 


) 634-3308 


—— 
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Dataradio Booth 145 
Existing products —= — 
S-1/S-5 asynchronous radio modems; SRM syn- 
chronous radio modems. 

New products 
MRM and turbo MRM mobile radio modems; 
VIS mobile data system; VIT vehicular dispatch 
terminal. 

Circle 132 


Decibel Products Booths 516, 518 
Existing products 
Combiner; duplexers; antennas. 

ha ——_—_—_—— 
DB-1965 Cel-Tester; DB-737X elevated-feed 
antenna. 

Circle 136 


Dictaphone Booths 508, 510 
Existing products ———— 
Veritrac 9000 multichannel communication 
recording and reproducing equipment; CallCheck 
570 digital instant message repeaters. 

Circle 181 


Dinet Booth 427 
Busing progucty 
Unipage VI paging encoder; Data Mate mobile 
data terminal and controller; Vocalert voice alarm 
monitor. 

New products 

DVA-1000 digital voice announcer. 

Circle 123 See ad page 85 


Dynatech Tactical Booth 436 
Communications 

Evisting products — 

SK-3, SK-5, SK-7 security kits for portable radios; 

R-4 series wireless earphones; EM-I series ear 

mics; TM-2 series throat mics; RHS series radio 

headsets. 

New products 

TM-2 voice-operated throat mic. 

Circle 134 See ad page 22 


E, F, Johnson Booth 501 
Existing products —— 
8600 series LTR trunking mobile products; 8500 
and 8700 series LTR trunked portable; 7100 series 
Challenger mobile radios; 2400 and 5800 series 
Challenger portable radios; 3400 series data 
telemetry products. 

Circle 174 


ElectroCom Automation Booth 208 
Existing products 

MDT-870. 

New products 

Digicom System: D°; PDT-901. 

Circle 173 


Flash Technology Booth 528 
Existing products 
FTB-301 medium-intensity obstruction lighting for 
towers. 

Circle 120 


Gamber-Johnoson 
Existing products 

Single- and multiple-unit mounts for mobile 
radios, phones and data terminals; accessories for 
these products, 
New products 

StackMaster II heavy-duty multiple unit mounts 
with optional bases for different vehicle types. 
Circle 153 See ad page 98 


Booth 319 


General Fleetric Booth S00 
Mobile Communications 

Existing products 
Voice Guard digital speech encryption system; C3 
series command consoles; public-safety portable 
and mobile radios; weatherproof control units. 
ME 5 a 
16-Plus public-safety trunking system; compact 
portable series, 
Circle 110 


See ad page 37 


GTE Cellular Communications Booth 326 
Existing products 
Solar-powered cellular call box system with com- 
puterized answering and maintenance center equip- 
ment and software. 

Circle 116 


GTE Government 
Information Services 

Existing products: —____ 

Posse-VT police records management; VT-Narco 

narcotics and organized crime analysis; Dispatch 

3000 computer-aided dispatch. 

Circle 146 


Booths 318, 320 


Hadron Booth 218 
Existing products 
Mobile data telecommunications products in- 
cluding: MDT 400 message switch used for 
dispatch, status updates, general messaging and 
host computer inquiries. Includes generic CAD 
interface, 

Circle 140 


Harris Farinon Booth 419 
Existing products 
DVM6-45 with Digital VersaTllity Insert (DVI) 
feature-enabling circuit board; Farscan remote 
surveillance and network management software 
system with Digital VersaTllity Alarm problem- 
alerting feature; Urbanet 18Z. 

New products 
DVMIB8-8T with DVI. 
Circle 108 


HCS Telecommunications Booth 244 


Existing products, — 
Plantronics, ACS Communications and GN Net- 
com headsets for dispatch units; RadioMate 
headsets for portable and mobile two-way radios 
Circle 183 See ad page 76 


Heischmann Booth 539 
Existing products 
Radio and telephone simulators for training 
New products 
E-9Il simulator for training. 
Circle 126 


Hughey & Phillips Booth 147 
Existing products 
Obstruction lighting; alarms; monitors; climbing 
devices. 

New products 
Ice protection devices, 
Circle 142 


ICOM America 
Existing products 
Land mobile communications equipment 
New products 


Booths 619, 621 


[C-U18/H18 UHF and VHF portables. 
Circle 155 


IFR Systems 
Existing products 
FM/AM-SO0A, FM/AM- 12008, FM/AM-1500 and 
A-8000 spectrum analyzer. 
Circle 114 


Booth 314 


See ad page 27 


Infocel 
Existing products 


Booth 821 


YOULL LOVE 
S7:1cCoO 
DISGUISED 
ANTENNAS 


. . IF YOU'RE CONCERNED ABOUT SAFETY, 
RELIABILITY AND PERFORMANCE. 
STI-CO antennas are chosen by law enforcement 
agencies because of our total disguise, top 
quality workmanship, trustworthiness, and for 
the innovative technology that goes into every 


STI-CO product. 


STI-CO. Where performance is the only 
measure of success. 
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INDUSTRIES, INC. 


36 LETCHWORTH STREET / 


syggguangenet 
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BUFFALO, NEW YORK 14213 | 


y 


(716) 881-3287 
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POSITRON has the only system that 
combines radio and telephone into one 
compact and versatile unit! It also 
integrates paging and call identification 
like no other system does! 


0 Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You enjoy faster access to features, 
because everything’s at your finger- 
tips, in one easy-to-operate unit! 


0 More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up so little space. 


Head Office: Montreal 
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THE ONLY SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


C Highly versatile! 


Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 « Instant 
transmit » Speed dial « Take over dis- 
patcher Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


0 Highly reliable! 

This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 
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O E9-1-1 

Suppliers of E 9-1-1 Emergency 
systems and products. 

For further information, write or call: 


a> POSITRON 


Where Communication Technologies Meet 


Positron Industries inc. 
5101 Buchan Street 
Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


Offices: New York, Chicago, Los Angeles, Toronto 
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CADPlus computer-aided dispatch system; E-911 
interface module, MDT interface module; Re- 
cordsPlus police records management system. 
Circle 102 


International Crystal Booths 329, 331 
Manufacturing (ICM) 

Existing products 

Crystals and channel elements; ICM pagers. 


Circle 118 See ad page 50 


ISC Cardion Electronics Booth 413 
Existing products 
8000 series microwave radio; 9000 series 
microwave radio; 9500 series DTL multiplex. 


Circle 178 See ad page 62 


Kustom Electronics Booths 312, 514 
Existing products 
DXT mobile digital terminal; MCT- 30 mobile 
digital terminal; KST mobile status terminal; Kom- 
municator desktop communications console. 


New products 


CCG DXT mobile digital terminal with Chinese 
and English language capability, Terminal is 
capable of generating, displaying, transmitting and 
receiving more than 13,500 common Chinese 
characters. Data rate exceeds 4.800bps. The CRT 


display has 12 lines of 16 characters per line plus 
two status lines. 
Circle 129 


Larsen Electronics Booth 321 
Existing products : 
Mobile, portable and base antennas from 27MHz 
to 1.2GHz. 
New products 
KG-825; NMO-MM; KG-UHF 

Circle 152 See ad pages 62-63 


Lightning Eliminators Booth 810 
& Consultants 
Existing products 
Lightning protection and prevention systems. 
New products ——— 
Spine ball ionizer: guy choke: surge eliminator. 


Circle 166 


Magnayox/Nav-Com Booths 818, 820 
Existing products —- 
MX2400T transportable satellite communication 
terminal; automatic vehicle location system. 
New products _ 
MX5400 GPS satellite navigation system; dead- 
reckoning system for GPS navigators. 

Circle 158 


APCO 


MaSys Booth 312 
Existing products py 
ENFORS public-safety computer systems for 
CAD, records, MDTs and other public-safety in- 
formation system functions 

New products - re 
CAD enhancements; full multi-agency, multi- 
responder systems for E-91! environments 
Circle 135 


Maxon Electronics Booths 601, 603 
Existing products = 
Land mobile FM two-way radio equipment in- 
cluding VHF and UHF mobiles, portables; intrin- 
sically safe portables and accessories; tclemetry 
and data products 


Circle 130 See ad page 47 


METS 

Existing products 
Fleet management systems including: automatic 
vehicle location; mobile data terminals; dispatch, 
routing and scheduling software; mapping and 
geographic information systems 

New produets 
Stolen vehicle recovery network (SVRN). 
Circle 164 


Booths 226, 228 


Booth 107 


Microwave Networks 
Existing products 


DIAL ACCESS PAGING TERMINALS FOR: 
FACTORIES, HOSPITALS AND SMALL RCC’s / PCP’s 


First in Features-Quality-Performance-Value 


Zetron, inc., 
2930 Richards Ra. S.E., 
Bellevue, WA 98005 


Telex: 5106010251 ZTRON SEA UQ 


ZETRON 


(206) 644-4300 FAX: (206) 644-2664 
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CLEAR COMMUNICATIONS AT ALL SPEEDS 


from city cruising 
to highway pursuit! 


Used with portable or 
motorcycle radios, 
Setcom’s helmet 
communication system 
with handlebar switching 
eliminates risky 
fumbling with hand 
microphones and !oss of 
messages due to engine, 
wind or siren noise. 


Proven in daily, 
worldwide use by police 
departments and 
highway patrols, our 
equipment provides 
immediate improvement 
in safety and efficiency. 
For more information, 
contact: 


SOUND IDEAS FROM 


Seteom 1400 Stierlin Road* Mountain View, CA 94043 


CORPORATION (415) 965-8020 
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installation g np tive pricing! 
etiemthan | re wiresifatling 
‘a sub-minia- 


ay for pricing and full specifications. 


ee 
Qe TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 / In California Call (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive “A” / Grass Valley, CA 95945 
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18GHz DS3 video radio; 23GHz DS3 and 4DS1 
video, data radio; both portable radios work with 
any interface. 
New products 
23GHz Ethernet interface with optional encryp- 
tion; 23GHz Tokin ring interface. 

Circle 182 


Existing products 
Crystal-controlled and synthesized portables, 
mobiles and base stations; repeaters in all con- 
ventional bands; 800MHz trunking systems and 
accessory equipment. 

New products — 
Syn-Tech [I mobile vehicular repeater (model 
70-2953/2954); marine and/or land mobile Syn- 
Tech one-piece and remote mount (70-343/443), 
2W-5W four channel crystal-controlled portables 
(model 70-040/064/144/244);, 30W UHF Syn-Tech 
II mobile (model 70-5300B). 


Existing products 
Written to keep industry professionals up to date 
on the latest in equipment, technology, techniques, 
business developments, legal and regulatory mat- 
ters, MRT is recognized as the leading source of 
technology-oriented industry guidance. 


Modular Communications Booth 335 
Systems 
Existing products ———— 
Ultra-Page 96 multiformat paging encoder includes 
all | + 1,2 + 2, DIMF, 5/6, rotary and custom 
call formats; transmitter steering to 16 channels; 
user-programmable. 
New products 
The Ultra-Com 96 user-programmable com- 
munications console is available in three configura- 
tions; switch group version, LCD integrated ver- 
sion and CRT version. Includes management 
statistics and personnel and vehicle status. 
Circle 161 


Multiplier Industries Booth 710 
Existing products 
Direct replacement batteries for Motorola, GE, 
ICOM and Yaesu two-way radios, pagers and com- 
munications systems. 

New products 
20 direct replacement batteries for Motorola's 
HT-50, HT-600, MTI00/MTX-800; STX; and 
Radius P-10/50, P-100 and P-200. 

Circle 103 


Existing products 
MX P39 computer card radiopaging terminal; 
PVT Squelch tone-controlled channel access; VSB 
rolling code speech encryption system; Radio 
Mail Vox voice store and forward mobile option. 
New products 
MX P1381 Radio Mail Vox voice storage card, The 


card allows a two-way mobile to act as a repeater 
station for a hand-held unit to increase talk-back 
range. 


Circle 154 See ad page 9 


Orbacom Systems Boath 541 
Existing products 
The TDM-150 distributed microprocessor con- 
soles; Calida desktop 16-channel user- 
programmable console, 
Circle 144 


See ad page 68 


Phoenix Audio 
Communications 
Existing products 
Genesis logging system: audio tape (3600' x 4", 
Ya", 1") with serial ID, plastic strap with hanging 
hook and log book; Model 1846 bookcase-style 
P/N 1646 cabinet-top wall-mount storage unit. 
New products 
Model 3783 X 2 open library—multi-unit; model 
7314 library unit in English walnut; model 7316 
library unit with doors. 
Circle 165 


Booths 905, 907 


Poly Phaser Booths 115, 117 
a 
More than 450 models of patented lightning and 
EMP coaxial protectors for de to 6GHz; telephone, 
de remote, T-| LAN protectors for twisted pair; 
ac protectors for I20V, 240V, 480V; 1 and 3 phase; 
and 12Vdc, 24Vde and 48Vde; protectors for 30A 
and SOA, 


Circle 139 See ad page 28 


Positron Industries 
Existing products === 
Integrated, software-controlled E-911 combines an 
ANI/ALI controller with multiplexer and in- 
tegrated ANI/ALI information display into one in- 
telligent display module. One complementing 
TRCC dispatch console integrates telephone and 
radio capabilities to offer maximum flexibility, and 
a capacity of 240 lines. 


New products 

Answering Position and ICM. 

Circle 115 See ad page 72 
PSW3 Booths 325, 327 


Existing products. 
Computer-aided dispatch; records management 
systems; message switching systems. 

New products 
Microcomputer CAD activity reporting patrol 
scheduling systems. 

Circle 128 


Quintron Booth 303 
Existing products 
Base stations and control equipment for two-way 
mobile communications. 

New products 
Simulcomm control system for automatic monitor- 
ing and alarm notification with simulcast com- 
munication systems. 
Circle 121 


See ad page 45 


Radio Systems 
Existing products 
Model PRI605 and model PRI405 synthesized 
submersible 80-channel hand-held transceivers; 
transportable weatherproof repeater systems; VOX- 
actuated accessories; telemetry data transceivers. 
Products cover 30MHz to SOMHz, 138MHz to 
174MHz and 40SMHz to SIZ2MHz. 

New products 
Model PRI605 and model PRI405 synthesized 
submersible 5W, 80-channel hand-held 
transceivers, Features include dual priority scan- 


Booth 337 


ning and EEPROM memory. Programming may 
be “cloned” from one unit to another. Both models 
are available to cover 30MHz to SOMHz and 
138MHz to 174MHz. 

Circle 172 


RAM Communications Booth 822 
Consultants 

Existing services 

Communications consulting services. 

Circle 101 


*Mod-u-larity 


DX Radio systems 

brings FLEXIBILITY 
with MODULARITY 
for our 

complete 

line of 


Base Station/ 
Repeaters 
either in 
portable or 
fixed station 
configurations. 


simple. 


With Modularity we can make your complex systems 


*Fully plug-in modular construction 


Mk RADIO SYSTEMS 


A DIVISION OF DX COMMUNICATIONS, INC. 


3336 San Fernando Road, Los Angeles, California 90065-1417 


(213) 257-0800 FAX (213) 254-3210 TWX: 910 346 7015 
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Rohn 
Existing products 


Laminated fiberglass equipment shelters; guyed 
self-supporting com- 


communications towers; 
munications towers. 
Circle 169 


Ross Associates 


Booth 340 ~— Electronic mail and message system; “Cassie” 
SX-4 manufactured by Ross Distributing. 


Circle 143 See ad page 16 


Schlumberyer Instruments Booth 128 
Existing products — 
Radio test sets models 4031 and 4040. 


Circle 119 See ad page 29 


Booth L012 


Existing products 
Surveillance equipment; 
message system. 
New products 


electronic 


mail and = Setcom Booth 118 
Existing products 


Motorcycle helmet ComKits: SCBA ComKits and 


WACOM 


LOW 


Loss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, ~ 


including our patented B, B, CIRCUIT * 
FILTERS, for all bands within the frequency 


range of 30 to 960 MHz. Investigate 


this 


complete line of high performance products. 


CALL 
817/848-4435 


@ 


WACOM 


PRODUCTS, INC. 


P.O. BOX 21145 
WACO, TEXAS 76702 + 817/848-4435 
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KadioMate 


Headsets for Portable Radios 


« Lightweight and Muff 
¢ Push-to-Talk and VOX 


1 (800) 346-6442 


CA (415) 676-3376 


Visit us at APCO Booth #532. 


Specializing in 
HEADSETS 
Telecammmemdentions 
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headsets for use with portable and mobile radios; 
voice-operated switches (VOX). 


Circle 145 See ad page 74 


SFA Booth 712 
Existing services . 

Communications consulting for public-safety ap- 
plications: trunking systems, microwave, 
telephone, E-91. conventional radio, AVL, MDT, 
and CAD; system design, bid specifications, pro- 
curement and installation support. 

Circle 151 


Shure Brothers Booths 902, 904 
Existing products 
Hand-held and base station mics for land mobile 
applications, featuring ModuLink quick discon- 
nect cordset system. 

New products 
SmartAmp mobile RF amplifiers, featuring in- 
telligent protection circuitry. Series includes eight 
models: RF-V1, RF-V2, RF-V3, RF-V4, RF-U1, 
RF-U2, RF-U3, RF-U4. 
Circle 117 


See ads page 89 


Sinclair Radio Laboratories! Booth 709 
Sineclabs 
Existing products 
Mobile, portable and base station antennas, 
duplexers. filters, combiners, multicouplers and 
accessories. 
Circle 105 


See ads pages 79, 81 


Standard Communications Booth 1013 
Existing products 
Two-way communications equipment including: 
GX3000 series of conventional and trunked mobile 
radios; HX320 series hand-helds; HX400T series 
trunked hand-helds; EX10 series mobile range ex- 
tender; RP70 series desktop repeaters; 934 series 
lowband hand-helds; 966 series lowband mobiles. 
New products 
HX340 series hand-helds; HX530 series hand- 
helds; HX410 series hand-helds. 

Circle 156 


Starkey Labs Booth 909 
Existing products 
Custom-fit headsets for emergency communica- 
tions applications featuring 4-wire and 6-wire 
push-to-talk; a newer model headset will feature 
a noise suppression circuit. 

New products 
EIIP compatible with all major manufacturers of 
dispatch consoles. 

Circle 175 


Tait Electronics 
Existing products — —— 
Repeaters: base stations; portables; VHF, UHF 
aviation mobiles. 

New products 

T800 series base station modules. 

Circle 133 


Booths 233, 235 


a 
<a smsrmemmecnmeme eee 


Tandem Computers 
Existing products — 
Tandem Computers will feature two companies in 
its booth: Eyring, demonstrating its message 
switch system; and Systems Concepts, showing its 
computer-aided dispatch system and its jail 
Management system. All three applications will 
run on a Tandem CLX. 

Circle 111 


Booth 533 


Teletec Booth 146 
Existing products 
1Q1000 computerized control head with fiber op- 
tic control cable link to Omni transceivers in VHF 
highband and UHF. 

New products ———EEE 
Light bar and siren control option; 1Q2000 multi- 
band control head: the lowa Highway Patrol special 
products crossband vehicular repeater system. 
Circle 179 See ad page 49 


TPL Communications Booth 302 
Existing products 
35MHz to 960MHz mobile, base and repeater RF 
power amplifiers; de power supplies; and mobile 
adapters. 

ON 
Paging amplifiers: 300W VHF lowband, 200W 
UHF. and 1SOW at 800MHz. 


Circle 107 See ad page 68 


TX RX Systems 
Existing products ——— 
Duplexers; filters; multicouplers; repeater 
amplifier systems; RF system products. 

Circle 141 


Booths 429, 431 


Uniden Booths 109, HL 
Existing products — 
900MHz trunking; 800MHz trunking and conven- 
tional; two-way radio products for VHF and UHF 
lowband. 

Newiproducs 
F-200KT UHF 25W mobile; F-300KT VHF 30W 
mobile: F-52DT VHF 5W portable, F-42KT UHF 


4W portable. 
Circle 149 See ad page 55 
Unisys Booths 1001, 1003 


Existing products 
APLIMS advanced public-safety information 
Management systems; A-series compulers, 
LINC-4GL; STOPS standardized tactical on-line 
public-safety systems; U-series Unix computers, 
Mapper-4GL. 

New products 

APLIMS 2.0; Micro A. 

Circle 138 


U. S. CommLink Booth 911 
Existing products 

Cellular and RF call boxes. 

(| 
The ‘‘Master/Slave"” call box system using either 
cellular, trunking or two-way master controller, 


Circle 159 


U. S. Telecom International 
Existing products — 
The PhoneMaster I PNS call down system: MVA 
notification call down system with dial and deliver, 
bulletin board, Super Answering, and Hazmat 
notification and information capabilities, 
Cee ———— 
The Notifier multiline call down system with Auto 
Guide Book; Hazmat auto version allows a caller 
to simply enter the “DOT” ID from any Touch- 
Tone phone to hear the correct response to a haz- 
ardous materials incident (voice version of “DOT 
P 5800.4—Guidebook”’), 

Circle 160 


Booth 108 


U S West Enterprises, Booth 537 
Emergency Systems Division 
Existing products — 
Positron SDTs and controllers. Plant equipment 
telephone systems: ComCentrex, AT&T and a soft- 
ware system for the AMI-mation and ALI-mation 
call record management system. 
New products ————————————— 
EmergiTech enhanced 9-1-1 system (CAD op- 
tional); Vital Information personal computer-based 
systems used to build a database for use with 9-1-1; 
Proctor ANI display call loggers; Magnasyne voice 
recorders and voice loggers. 
Circle 167 


Valmont Industries Booth 129 
Existing products 
Tapered tubular steel poles as tall as 250 feet; free- 
standing lattice towers to 400 feet; and guyed lat- 
tice towers to 1,000 feet. Engineering support. Icas- 
ing and installation services; and ancillary 
equipment. 

Circle 134 


Veya Signaling Booth 614 
I,  ———_—_——— 
The 500 series tone-remote and dc-remote con- 
soles including the C-514B four-frequency remote 
and the C-516 six-line remote; the 200 series tone 
and de remote station adapters; DTMF encoders 
and decoders; two-tone sequential mobile decoder; 
system modules. 

New products 
C-SIl two-frequency desktop tone-remote control 
console with desk microphone; C-512 two- 
frequency wall-mount tone-remote control console 
with handset and cup; C-532 two-frequency 
desktop de remote control console with desk 
microphone; C-533 two-frequency wall-mount de 
remote control console with handset and cup. 
Circle 104 See ad page | 


Vision Technologies Booths 318, 320 
Existing products — 
Posse-VT police records management, VT-Narco 
narcotics and organized crime analysis; Dispatch 
3000 computer-aided dispatch. 

Circle 147 


Whelen Engineering Booth 631 
Existing products — 
Base station and remote station products for con- 


trol and status monitoring of Whelen high-power 


call and order! 


1-800-258-3860 
Or through your 
favorite distributor. 


FAX 603-627-1764 TLX 4949472 
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APCO 


voice and siren systems; mechanical siren systems. 
New products) 
Base station digital voice record and playback 
system; weather data telemetry system; BC-864 
multiple-input base controler, contention manage- 
ment system, 

Circle 100 


Zetron Booths 706, 708 
Existing products — 
Series 4000 dispatch consoles; model 21 instant 
recall recorders; model 25 programmable en- 


coders; model 10 and model 15 multiformat 
encoders. 
New products) —__._ 
Model 921 ALI instant recall recorder; Model 
ZM-A DTMF microphone; Model 24 instant call 
encoder. 


Circle 150 See ads pages 23, 73 


Be sure to pick up a copy of 


MRT in the publication bins 
at APCO. 


Built-in Tone Generator 


AMAZINGLY LOW 
PRICE OF ONLY 


SERVICE MONITOR 
MEASUREMENTS MODEL FM 11 


Covers all business channels from 30MHz to §12MHz 
Monitor; 2uV, frequency error display, scope deviation display 
Generator: Calibrated output up to 10mV, Sinad display 


$1685.00 


FOB - BATESBURG, SC 
WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AlE CORPORATION — MEASUREMENTS DIVISION 


PO BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803)532-9256 


Circle (76) on Fast Fact Card 


ee a 


mobile 


amplifiers 
available 


PRODUCTS CORPORATION 


1161 E. Tower Rd., Schaumburg, IL 60173 


78 


RACK MOUNTED 
REPEATER AMPLIFIERS 


VHF-UHF-800 MHz 


ap 
@ 25, 50, 100 or 200 watt output 


* Available with drives from 200 mW to 
50 watts 


¢ Primary power 13.8V dc or optionally 
90-130V ac, 60 Hz 


* Aligned and tested on your frequencies 
for maximum output and efficiency 


Call 1-800-USA-MADE 


(312/885-3296) 
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108-1000 MHZ RADIO DIRECTION FINDING 


* Interference Location 
* Stuck Microphones 
x* Cable TV Leaks 


* ELT Search & Rescue 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler 
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 


to 1 GHz. Call or write for details. 


PO. Box 31819 


(602) 488-9755 


DOPPLER SYSTEMS, INC. phoenix, AZ 85046 FAX (602) 488-1295 
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Late entries 


Antenna Specialists Booths 504, 506 
Existing products — 
Land mobile antennas for lowband, highband, 
UHF, trunking and cellular applications; base and 
portable antennas; Andrew coaxial cable. Site 
management products; combiners; duplexers; 
multicouplers; filters. Cell-U-Phone and power 
amplifier; cellular boosters. 

New products —————Ee 
ASDP917 series adjustable angle-elevated feed 
cellular antenna; portable antennas for lowband, 
highband, cellular and trunking; ACD2600 series 
UHF duplexer with a bandpass and band-reject 
filter; ASP-2600 series steerable dipole gain 
antenna, 


Circle 186 See ad page IFC 


Integrated Computer Concepts Booth 903 
Existing products 
An integrated computer-driven dispatch and 
Management system that supports mobile data ter- 
minals and automatic vehicle tracking. The system 
works with computers used by state, county and 
municipal agencies. Features include an inventory 
and evidence control application; and a system that 
permits mapping the dynamics of specific 
information. 

Circle 187 


Motorola, Communications Booth 600 
Sector 

Existing products — 

SmartNet Systems II; Spectra mobile radio; 

MTX-900 series portable radio; Centracom Series 

{I Plus CRT. 

New products 

Stat-Alert status and message system; Keynote tone 

and voice pager. 

Circle 185 


Shinwa Communications Booth 132, 134 
of America 
Existing products 
Two-way hand-held models SH401P, SH502P, 
SHS505KG, SH404GX, SH505G, SH405G, 
SHS05GII, SH405GII; two-way mobile models 
SC440X, SCSSOX; pager models SRS8VT, 
SR48VT, SR36VT, SRS6VT, SRA6VT, SR32VT, 

SR52VT, SR42VT. 

New products 
Two-way hand-held model SHSO5GX; two-way 
mobile mode] SC350X; pager model SR49DVT. 
Circle 184 See ad page 48 


Sti-Co Industries 
PENIS PROCES. 
Disguised mobile two-way antennas and ac- 
cessories; cellular look-alike VHF antennas; tran- 
sit antennas. 

New products -__- 
Model TRL-BL-450 cellular look-alike UHF 
antenna. 
Circle 188 


Booths 607, 609 


See ad page 71 


rey 


Midland obtains contract from Forest Service 


Midland LMR, Kansas City, MO, has 
garnered a U.S. Forest Service contract 
valued at approximately $700,000 for the 
purchase of land mobile equipment. The 
contract includes Syn-Tech 80-channel 
programmable dash- and trunk-mount 
mobiles; Syn-Tech IT dash- and trunk- 
mount mobiles with 320 channels; 
80-channel desktop base station; and 


Base-Tech continuous-duty repeaters 
and base stations. Options are available 
under the contract. 

Any Forest Service procurement of- 
fice may purchase orders against the 
contract. Department of Agriculture 
agencies and state forestry organizations 
may purchase equipment under the con- 
tract with U.S. Forest Service approval. 


Regency to change name to Relm Communications 


Regency Electronics, Indianapolis, 
will use the name Relm Communica- 
tions, effective Sept. 5. With the name 
change comes a new logo. The name 
change follows the sale of Regency’s 
consumer products division. 

“We are not the consumer products 
company that Regency is closely iden- 
tified with, and electronics is too broad 
for our specific focus,’ said Steven 
Wilkening, Regency president. 

Relm will focus on two product lines: 


lex lelephorie patch for.use on a two 
way radio. Voice path between mobile and telephone is controlled 
by a vox circuit; sensitivity.and dropout time is adjustable. 


The Mode! 824 is a fully automatic interconnect for repeater use. 
The unit is accessed from the mobile by DTMF “ *” and “#", audio 
direction is controlled by the C.O.S, line on the repeater. 


land mobile and utility load manage- 
ment. Land mobile products the com- 
pany carries include two-way portables, 
mobiles and base FM radios; repeaters; 
and optional accessories. Administra- 
tion, engineering research and develop- 
ment, purchasing, and sales and 
marketing will be conducted in In- 
dianapolis. Manufacturing and customer 
service will continue to be provided at 
the company’s West Melbourne, FL, 
manufacturing facility. 


For more information write or call us for a complete catalog. 


= COMMUNICATIONS PRODUCTS 


13667 Floyd Circle * Dallas, TX 75243 


Multiplier names 
4 distributors 


Multiplier, Mount Kisco, NY, has ap- 
pointed four new distributors. They in- 
clude: Pulstar Distributing, Professional 
Communications Products Division, 
285 N. Snelling Ave., St. Paul, MN 
55104; Walters Industrial Electronics, 
3635 Main St.. Kansas City, MO 
64111-1964; Western Radio Electronics, 
4797 Ruffner St., San Diego, CA 92111; 
and Lynntronics, Division of Specific 
Energy, 6205 N. 27th Ave., Phoenix, 
AZ 85017. 


John R. Neubauer, P.E. 

Communications consultant John R. 
Neubauer, P.E., died April 5 after a 
lengthy illness. He was 74. 

Neubauer retired from RCA as an 
engineer in 1972, He then became a 
transportation, security and mobile 
radio consultant. Neubauer had served 
as a member of MRT’s editorial ad- 
visory board. 


If what you know 
about Trunking... 
amounts to this 


(exactly peanuts) 


Let Sinclair set 
you straight. 


Design engineering and quality 
equipment makes the difference 
between profit and loss. 


(214) 238-9596 TELEX 203 941 ACTD-UR 


(800) 527-4596 
In Canada, contact Eastcom at (416) 743-7801 


SINCLAIR 


Sinclair Radio Laboratories Inc. 


675 Ensminger Rd., Tonawanda, N.Y. 14150 Tel.: (716) 874-3682 
Circle (80) on Fast Fact Card 


July 1989 Mobile Radio Technology 79 


Circle (79) on Fast Fact Card 


efit in writing 
over the radio. 


Affordable Mobile Data 
Recorder 


Affordable is the key word... Henry 
proudly offers this ultra-small, mobile- 
mount, data recorder for under $600.00! 

The AR 1200 digital data receiver 
instantly receives, stores and/or prints 
messages typed into a personal computer 
and sent from the base station radio. In 
addition, you can add a lap-top computer to 
the mobile unit and create a two-way data 
system (base to mobile to base). 

Messages can be addressed to a 
specific mobile unit and privacy is afforded ¢ 
by message encryption capabilities. 

Printer accommodates 40 characters 


der line. The unit is easy to use, and no . ssa ‘ 
ieainine i5 neceenary: ? Over a half. century of reliability % in : communications. 


The AR 1200 is compact, easily 
installed and very affordable. Case i 
measures 814" x 45%" x 2/4" 


Phone TOLL-FREE for complete 2050 S. Bundy Dr., Los Angeles, CA 90025 
information. Toll-free 1-800-877-7979; FAX 1-213-826-7790 
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News 


AmeriCom, Johnson sign distribution pact 


AmeriCom, Atlanta, and E. F. John- 
son, Waseca, MN, are set to distribute 
AmeriCom’s mobile radio switch prod- 
ucts. AmeriCom and E. F. Johnson are 
to be exclusive distributors of the 
AmeriCom switch technology for the 
specialized mobile radio (SMR) market 
in the United States. 

Included in the distribution plan is 


GE Canada to distribute 
Coded mobile data products 


GE Canada Mobile Communications 
will distribute Coded Communications 
products. CCC Coded Communica- 
tions, Carlsbad, CA, anticipates 
shipments to Canada of $8 million to $10 
million during the next three years. 
Coded makes mobile data communica- 
tions products; GE Canada carries two- 
way radio and cellular communications 
products. 


BCE Mobile Communications, a Mon- 
treal company of Bell Canada Enter- 
prises, and Lenbrook, Toronto, the co- 
owner with Johnson of E. F. Johnson 
Canada. Johnson, BCE Mobile and 
Lenbrook are to invest in AmeriCom. 
BCE Mobile and E. F. Johnson Canada 
are expected to have exclusive distribu- 
tion with AmeriCom in Canada. 


Kustom lands MDT contract 
with Alabama highway patrol 
Kustom Electronics, Lenexa, KS, will 
install a mobile data communications 
system in highway patrol vehicles for use 
throughout Alabama. The system con- 
sists of a computer-aided dispatch sys- 
tem furnished by Unisys, 25 General 
Electric base stations and 25 Kustom 
4,800 baud mobile data terminals. The 
system will be expanded to 60 base sta- 
tions and more than 600 DXT MDTs. 


Hark offers 2-year warranty 


Hark Systems, North Charleston, SC, 
offers a two-year warranty program as 
a standard feature for its product line. 
The program became effective in 
September. 


SIRSA relocates, implements 
frequency selection program 

The Special Industrial Radio Service 
Association (SIRSA) has moved its of- 
fices to 1110 N. Glebe Road, Suite 500, 
Arlington, VA 22201-4714. The associa- 
tion’s phone and fax numbers remain the 
same. 


IFR names distributor 

IFR Systems, Wichita, KS, has named 
Talley Electronics, Sante Fe Springs, 
CA, as its west coast distributor of IFR 
service monitors and spectrum ana- 
lyzers. Talley will cover Arizona, Cali- 
fornia, Hawaii and Nevada. 


Full Featured units 
* VHF or UHF FM 


Body Transmitter Features 
* Compact/rugged aluminum case 


their 


* 100mW or 250 mW RF Output 


* Wide Range Audio AGC helps 
maintain constant level 


* Built-In Condenser Mic & 
External Mic input 

* Unique "Quick Change” 
9V Battery 


SCT 5-1P 


BODY 


TRANSMITTER 


(/ | 
A 


as 


Receiver Features 
® 1-6 Channels 
® 4 Built-in Speaker 
® Built-in Battery. AC & 12VDC Inputs 
® Recorder & Audio Outputs 
® Signal Strength/Btry. Meter 
® Unique Switchable AF Low Pass 


Complete Portable System, 
with Recelver, Tape Recorder 
Xmtr., etc. 

Call or weite for details. 


Filter & Tone Controls *'filter-out" 
high frequency noise 


SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pk., Norristown, PA. 19403 (215) 631-1710 FAX (215) 631-5017 


equipment. 


Some people take 
longer to study their 
—_ 


than choosing 
ellular 


Z. 


Let Sinclair help you 
make the right selection. 


Quality equipment delivers 
lower operating costs. 


SINCLAIR 


Sinclair Radio Laboratories Inc. 


675 Ensminger Rd., Tonawanda, N.Y. 14150 Tel.: (716) 874-3682 
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News 


Lindgren moves 
to larger plant 


Lindgren RF Enclosures, Glendale 
Heights, IL, has added 28,000 square 
feet to its operations with the move to 
a new building that houses offices, a 
research and development department, 
and production facilities. 


Shafer & Associates moves 

Shafer & Associates and Shafer Tower 
Services have moved to Suite 1700, 3050 
Post Oak Boulevard, Houston, TX 
77056. The company may be called at 
713-621-4499, 


Glenayre acquires 
voice and data firm 

Glenayre Electronics, Vancouver, 
British Columbia, has added to its radio 
communications holdings with the pur- 
chase of RMS Industrial Controls, Co- 
quitlam, British Columbia. RMS 
manufactures voice and data radio com- 
munications products for bus transit, 
light rapid transit and rail markets. 


Ora forms 
European subsidiary 

Ora Electronics, Chatsworth, CA, has 
established a European subsidiary based 
in Aylesbury, Bucks, near London. Ora 
Electronics (UK) includes sales offices 
and warehouse and shipping facilities. 
Ora has developed an antenna line 
specifically for the European markets. 
The subsidiary carries antennas, phone 
mounts, interconnect cable assemblies, 
connectors and installation products. 


Cue Paging establishes 
independent sales reps 

Cue Paging, Irvine, CA, has 
developed a network of independent 
sales representatives called “GAMRs,* 
which stands for general area marketing 
representatives. The GAMRs are ex- 
pected to help the company to expand 
its paging network in areas where it 
lacks an affiliate and distributor 
representation. 


Terminal software supports 
Shinwa DVT pager 
Commonwealth Communications In- 
dustries, Ashland, VA, offers a software 
upgrade for its Mark digital paging ter- 
minal that supports the Shinwa DVT 
pager. The pager provides voice in ad- 
dition to its RPCI (formerly POCSAG) 
numeric display paging format. The 
software upgrade for the paging terminal 
includes system memory and channel 
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Association of Communications Technicians launches membership drive 


Members of the Association of Com- 
munications Technicians (ACT) leader- 
ship council have launched a bold 
membership drive: According to the 
council’s goal, ACT will boast a 
membership increase of 500 by March 


Please send information about ACT 
1990, 


Name 
Address 


Council members who attended the 
March 1989 meeting initiated the drive, 
subject to ratification by a quorum. 
Council members at the meeting in- 
cluded chairman Ian Wright of Domin- 
ion Communications Systems, Chester, 
VA; Alan Haley of Master Electronic 
Systems Associates, Tacoma, WA; and 
Joseph Gately of Gately Communica- 
tion, Hampton, VA. 


Do you want to know more about ACT, or do you know someone who ought to receive 
Information? Fill out this coupon, clip it and mall It to NABER for a packet of informa- 
tion about the only industry association for communications technicians! 


ACT, a membership section of the 
National Association of Business and 
Educational Radio, grew by 454 
members during the previous year. The 
technician organization’s membership 
numbers in excess of 2,000. 

In the current membership drive, the 


PANEL ANTENNAS 


800 to 980 MHz 


High performance, low cost directionals 
for RURAL FIXED SUBSCRIBER and 
general BASE STATION applications. 


® Three models in each of two 


association and its support staff expect 
to pass the word about ACT via trade 
schools, industry magazines and 
selected lists of radio licensees. 
Reaching the right instructor at trade 
schools has been a problem for ACT. 
ACT members are encouraged to send 


to the association office the names of in- 
structors who teach radio communica- 
tions subjects at their local trade 
schools. 

For information about the association, 
call NABER at 800-759-0300. Ask for 
“technician services.” Eal 


How To Get 
Your Business On 


100MHz bandwidths easily cover 
US and European bands. 

Standard units with 9.3 and 6.5dBd 
gain provide a cholce for fixed rural 
situations. 


Heavy duty 9.3dBd versions for any 


base station or subscriber need. 


Rugged, radome enclosed design 
gives extra long service life. 


Extremely high back energy rejection 
for enhanced performance by them- 
selves or in arrays. 

Significantly lower cost for equival- 
ent performance makes them the 
value cholce over other panels cur- 
rently on the market. 


MARK TWELVE 


P.O. Box 4635, Freehold, NJ 07728 - 1-201-462-3856 
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The Right Track. 


With a Magnasync Logging Recorder 
System you can have permanent 
voice recording of all your critical 


telecommunication activity, 
automatically. That's why banks, 
law offices, police departments, 
railroads and thousands of other 
businesses all over the world rely on 
trouble-free Magnasync everyday. 
Call today for details. 


1-800-821-8303 


5539 Riverton Avenue + North Hollywood. California 91601 
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SIMPLEX PATCH 
AVAILABLE 


VCS-2100 
VOX CONTROLLED 
SAMPLING INTERCONNECT 


The Interconnect Specialists Inc. (ISI), VCS-2100, uses 
a combination of VOX control from telephone line 
audio, and sampling of receiver noise, to achieve the 
optimum control method for a simplex interconnect. 
No sampling interruptions occur during normal con- 
versation. Turn-a-round beeps make operation very 
smooth and easy. 


The VCS-2100 features the ISI exclusive, Automatic 
Setup. This feature eliminates the trial and error 
method of sample window setup. Our Quick Start 
Set-up procedure gets the VCS-2100 up and running, 
without complicated programming. The VCS-2100 is 
superior to any other interconnect in its price range. 
It is a plug-in replacement for the popular 510SA Smart 
Patch. 


FEATURES: 

* AUTOMATIC SET-UP 
Automatically sets the sample window for your 
transceiver. No more trial and error. 

* TURN-A-ROUND BEEPS 
Sends beep to telephone line, and to mobile indi- 
cating it’s their turn to talk. 

* USER PROGRAMMABLE CW ID 
CW ID can be programmed using DTMF. ID can be 
programmed to be sent at the beginning, the end, 
both, or not at all. 

* AUTOMATIC BUSY DISCONNECT 
Automatically disconnects if the telephone number 
dialed is busy. 

* HOOK-FLASH 
Used to make a second call without disconnecting 
and re-connecting. Also can be used for phone com- 
pany services which use Hook-flash. 


mr INTERCONNECT 
(ag SPECIALISTS INC. 


* CALL WAITING 
If a mobile call is attempted and the line is in use, 
a beep is sent to the phone line indicating that the 
mobile wants to make a call. Then when the line 
becomes available, a ring-out is transmitted to the 
mobile. 
RING-OUT (REVERSE PATCH) 
Can be programmed to ring-out one time, on each 
ring, or not at all, when the line rings. 
SINGLE OR MULTI DIGIT CODES 
Connect or disconnect codes can be single * and 
#, or * and # plus two digits. 
CALL LIMIT TIMER ; 
Can be set for 3, 4, or 5 minutes, or disabled. Can 
be programmed to reset with *. 
MOBILE ACTIVITY TIMER 
Causes disconnect if mobile drives out of range. 
Can be set to 30, 45, 60, or 90 seconds. 
TOLL RESTRICT 
The first digit dialed cannot be a “1” or a “0”. 
Rearms after dialing is complete. 
PHONE LINE IN USE INHIBIT 
Prevents interrupting a call when the patch shares 
the telephone line with a telephone. 
TOLL RESTRICT DEFEAT CODE 
A special programmable code allows toll calls. Also 
allows access to line, even if line is in use. 
TONE OR PULSE DIALING 
Switch programmable for Tone or Pulse dialing. 
Pulse dialing can be used on a tone line. 
HALF DUPLEX MODE 
The VCS-2100 can be used as a repeater intercon- 
nect in this mode. 


Ma aa 
AFX-3100 
AUTOMATIC FX TELEPHONE 
LINE SELECTOR 


The AFX-3100 automatically routes mobile telephone 
calls to one of four trunk lines, as determined by the 
first three digits (exchange code) of the telephone 
number dialed. One local line and three FX lines can 
be accommodated. Up to 640 exchanges can be 
assigned to any of the three FX lines. A built-in 
keyboard is provided for programming of FX exchange 
numbers. Local line exchanges need not be 
programmed. 


* HANDLES BOTH INCOMING 
AND OUTGOING CALLS 
° COMPLETELY TRANSPARENT 
TO THE MOBILE USER 
* NON-VOLATILE MEMORY 
REQUIRES NO BATTERY BACK-UP 
* RS 232 SERIAL PORT FOR 
PROGRAM VERIFICATION 


1215 N. CR 427, Suite 105 * Longwood, FL 32750 
PHONE 407-332-0533 * TOLL FREE 800-633-3750 
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Amateur association opposes United Parcel rule petition 


The American Radio Relay League 
(ARRL), Newington, CT, has filed 
comments opposing a petition for 
rulemaking filed with the FCC by 
United Parcel Service (UPS). UPS fil- 
ed the petition, RM-6595, “‘to assist the 
commission in the formulation of serv- 
ice rules for the 220MHz to 222MHz 
band and to ensure that the much needed 
Spectrum is available on a timely basis.” 

ARRL requests the FCC to dismiss 
the petition for three reasons: 

© The petition’s review of the UPS ra- 
tionale for the frequency allocation is in- 
consistent with the stated purpose of the 
petition. 

* Coordination between the non- 
government and government primary 
users (under the allocation plan) must 
be effected before service rules may be 
considered. 

¢ Administrative and other recourses 
being pursued by amateurs to reverse the 
allocation decision have not been 
exhausted. 


The association of individual amateur 
radio operators’ comment reads, “It is 
apparent that UPS submitted its petition 
primarily as an attempt to justify the fre- 
quency allocation relative to the Docket 
87-14 appeals, rather than to establish 
permanent operating parameters for the 
private land mobile use of the band.” 

The ARRL comment notes that more 
than 500 petitions for reconsideration of 
the 220MHz allocation are on file with 
the FCC. Action favorable to amateurs 
on any of the petitions might render 
moot any action taken on the UPS peti- 
tion in the meantime. 


Proposal broadens rules 
for private radio eligibility 

An FCC rulemaking proceeding may 
lead to expanded eligibility for: 

e private land mobile two-radio 
licenses, 

* users of private carricr paging 
service. 


In the first instance, the commission 
proposes to allow previously incligible 
entrepreneurs to license radio systems 
not for their own use, but for use by 
others. The other users must be eligi- 
ble for licenses under Part 90 of the 
FCC rules. 

The effect is to make private two-way 
radio service available to those who have 
no interest in licensing, building and 
maintaining their own radio systems but 
whose communication requirements 
would be satisfied by purchasing such 
service. 

In the second instance, the commis- 
sion proposes to extend cligibility to use 
private carrier paging service to in- 
dividuals and the federal government. 
The current list of users is limited to 
those who are eligible for licenses under 
Part 90 of the FCC rules. Users are not 
required to be licensed; the eligibility for 
a license is the standard that has been 
applied as a qualification to use private 
carrier paging service. 


oe 


COMPLEX PAGING MADE EASY 


UNIPAGE* VI 


OPTIONAL 32 SWITCH PANEL § 


DESK TOP OR RACKMOUNT MODELS (SHOWN) 
PROGRAMMABLE + VERSATILE « EXPANDABLE 


@ FIELD PROGRAMMABLE — STANDARD AND CUSTOM FORMATS — 
TRANSMITTER STEERING — CODE PLANS — ALARMS 


W@ INSTANT PAGE SWITCHES — UP TO 10 PAGER CODES PER SWITCH— 


EXPANDABLE GROUPS OF 32 UP TO 232 


M@ OPERATOR EDITABLE STACKS — MIXED FORMATS — ADD OR DELETE 


ONE TIME STACKS 


@ 40 CHARACTER ALPHA-NUMERIC LCD D/SPLAY — REAL TIME CLOCK 


WITH DATE 


CALL OR WRITE FOR INFORMATION 
DINET, INC. (619) 724-5355 
2611 TEMPLE HEIGHT DRIVE, SUITE F 
OCEANSIDE, CA 92056 
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Who Stands Up 
To Dictaphone 
On Quality 
But Looks Down 


On Price? 


Magnasync and the 
Specialist Plus System. Everything you 
ever wanted in a logging recorder. 
Except the high price. 
Call today for details. 


1-800-821-8303 


5539 Riverton Avenue « North Hollywood. California 91601 
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N ew products 


Readers’ choice 


Of all the new products and services 
covered in the November 1988 issue 
of MRT, the ones reprinted here 
generated the most reader requests for 
additional information. If you missed 
them the first time, here is your op- 


Synthesized portable comes Mobile data terminal 
with 14, 42 or 210 channels includes preformatted forms 


portunity to acquire more information 
on them: Just circle the corresponding 
Fast Fact number on the Fast Fact 
Card found in the back of this issue 
and mail the card to us. 


The LPU series synthesized portable 
from Bendix/King is available in three 
versions: 14 channel, 42 channel and 
210 channel. Features include scan and 
priority scan, DIMF encode, DIMF 
ANI, busy-channel indicator and busy- 
channel lockout. Standby current drain 
is 20mA. The models operate over a 
wide band of frequencies. Once pro- 
grammed, a radio can down load 
another unit through a special cloning 
cable. RF output is 4W. 
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The 9100 mobile data terminal from 
Mobile Data International is a plat- 
form to be a mobile work station. The 
terminal is upgradeable and has 
preformatted forms, a single-key status 
keyboard and a CRT screen capable of 
as many as 10 message lines with 32 
characters each. The compact unit 
features an ergonomic design. 
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BASE STATION 


Antennas For UHF/VHF 


Our low cost, highly reliable omni-directional 
base station antennas are available in a 
variety of frequency ranges and gain factors. 


FEATURES 

@ Encapsulated in Black PVC. 

@ 100 Mph wind survival rating. 

@ Heavy wail aluminum sieeve. 

@ VHF - unity or 368 models. 

@ UHF - unity, 348 of SdB models 


Electrical 

@ 250W continuous power rating. 

@ 0C ground lightening protection 

@ Frequency Range: 
VHF 144-174 MHz w/6 MHz Bandwidth 
UHF 406-512 MHz wi/10 MHz Bandwidth. 


Mechanical 
® Height: 
VHF; Unity = 69°; 368 = 85" 
UHF: Unity = 24°; 30B = 58°; 50B = 75" 


For tree catalog and price Est call: 


(800) 323-9122 
set, 


(312)595-3933 
FAX: (312)595-3951 


State of the Art Antennas 


Quality Made in U.S.A 
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PRODUCTS FOR COMMUNICATION 
5504 State Road-Cleveland, Ohio 44134-216-351-1755 
1-800-722-6664 «FAX: 216-661-1040 «Telex: 241424 
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VHF portable 
meets military specs 


The MPH series VHF rugged port- 
able from Bendix/King now is cer- 
tified for military specs 810 C and D 
for low pressure, high temperature, 
low temperature, temperature shock, 
solar radiation, rain, humidity, salt 
fog, dust, vibration and shock. The 
portable has SW output. 
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Packet radio modem option serves keyboard printer f 
| 


Qwint keyboard printer users can 
send and receive written messages over 
radiolinks with the company's packet 
radio modem option. The RDM1200 
radio data modem interfaces the com- 
pany’s printer terminal and any voice 
radio. It connects to the mic and speaker 
jacks of a voice transceiver. The unit in- 
corporates a digital output for con- 
trolling PTT circuitry and for switching 
into transmit mode under control of the 
packet radio protocol. It is compatible 
with UHF, VHF and HF. A jack and 


cable are provided with the unit. 
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SWAT mic allows hands-free operation 
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The SWAT Ear-Mike from Magnum 
Distribution offers a remote push-to- 
talk switch that can be strapped to the 
barrel of a rifle for hands-free operation. 
The mic also can be keyed from the in- 
terface module that is worn on the belt. 
The unit has a high collar switch pro- 
tector, a clip and a custom ear mold kit. 


COMMUNICATIONS 
IS THE GAME. 


WE HELP 
YOU KEEP 
SCORE. 


Developed specifically for the 
communications service 
 sesientonar Computer 

sources’ system allows your busi- 
ness to operate at peak performance. 
Not only full service accounting but 
specialized packages for service man- 
agement, RCC billing and invoicing, 


We provide a total package including 


SMR billing, and Sales Management. 


Who Won't 
Let You Down, 
Once It's Up 
And Running? 


Magnasync and the Specialist Plus 
Logging Recorder System. 
Once it's been installed 


you may never have to call us 


for repairs. It's dependability like this 
that has made us a leader in the industry. 
Call today for details. 


hardware, software, installation and 
training. 
Call today for a FREE brochure. 


ies 


resources 
INC. 
404 39th SIREET NORTH 
BIRMINGHAM, ALABAMA 35222 
(205) 594-8810 


1-800-821-8303 
magnasync 


5539 Riverton Avenue = North Hollywood, California 91601 
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New products 


Waveform processing product features storage capability 


The 2402 TekMate software and hard- 
ware assembly from Tektronix is com- 
patible with 2400 series oscilloscopes 
and enables waveform processing and 
storage. More than 500 waveforms and 
logging date and time information can 


be stored. 
Circle (309) on Fast Fact Card 


ATTENUATING HE 
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High noise can make two-way radio communication difficult, if not impossible. 
Combine your two-way radio with one of our Noise Attenuating Headsets to solve 
this problem. 

David Clark Company Headsets combine maximum hearing protection, with 
comfort and perfect reception. Superior noise-canceling microphones deliver clear 
transmissions at normal voice levels. 


Choose between hands-free VOX (voice activated) or Push-To-Talk operation. 
For more information, call or write. 


= 


360 Franklin St., Box 15054, Worcester, MA 01615-0054 » (508) 756-6216 = Telex: 920482 » FAX: (508) 753-5827 
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DITMF mic, autodialer mic 
conform with GE MVS radio 

Model 600L manual dialing DTMF 
mic and model 710 autodialing- auto 
ANI mic from CES fit the GE MVS 
radio via a special connector and inter- 
nal circuitry. 
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Radio direction finding units 
offer a wide frequency range 


Model DDF5002 display unit. 


Model 5057 mast-mounted antenna for 
7OOMHz to 1,000MHz. 


Doppler Systems’ expanded line of 
radio direction finding systems cover 
frequencies to IGHz. The series 5000 
units feature a wide frequency range us- 
ing a remote RF summing circuit and 
improved accuracy, Typical accuracy is 
+5°. Antennas available cover JO8MHz 
to 1000MHz. 

A typical installation includes a pro- 
cessor and display unit, an RF summer 
unit and at least one antenna. A receiver 
is required. 

Models available include the 
DDF5001, which displays the bearing 
with 16 LEDs arranged in a circle; the 
DDFS5002 with a three-digit display for 
1° resolution; the DDF5003 with an 
RS-232C serial interface; and the 
DDF5004 with synthesized speech 
capability. 
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SNAP ON 


THE MODULINK CORDSET 
TO THE MOST ADVANCED 
DTMF MICROPHONE MADE 


INDUSTRY 
FIRST. 


Only DTMF mic 
with famous 
Shure Million 
Cycle Plus™ leaf 
switch for relia- 
ble operation. 


INDUSTRY 
FIRST. 


All functions, 
including illumi- 
nation, work off 
mic line — no 
need for 
separate power. 


a =a 
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MODEL 
890TT DIMF: 


INDUSTRY 
FIRST. 


© 10 memory Set DTMF and 
storage. audio output 

® Illuminated levels easily 
positive through 
“tactile- feel” external access 
keys. ports without 

Last number opening mic 
redial. 


© Programmable 
“pause/ drop” 
function. 

e And many 
more 
features. 


Also avaitable 
Model 590T 
eee Amplified 

em (Dynamic 
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New products 


AM, FM, cellular antenna 
uses universal mounting kit 


A combination automatic AM, FM 
and cellular antenna from Nippon 
Antenna comes with a universal mount- 
ing kit and is a phase shifter type of 
antenna. Model TS-50SC/SCB allows 
manual operation (push and pull) in case 
of power failure or freezing without 
damaging its gears. 
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Rechargeable nicad batteries 
span 500 to 2,000 cycles 

Rechargeable button cell nicad bat- 
teries introduced by Power-Sonic have 
a service life of 500 to 2,000 charge- 
discharge cycles. Models include the 
PS-B60 1.2V, 600mAh battery; model 
PS-B100 1.2V, 100mAh battery; model 
PS-B170 1.2V, 170mAh battery; and 
model PS-B280 1.2V, 280mAh battery. 
The button cells can be configured as 
single cells or assembled in stacks, side 
by side or nestled. 
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Paging system enables 
networking, digital formats 

The TNPP network paging system 
from Blackhawk Paging Terminals 
receives national or local TNPP net- 
work data and is capable of processing 
digital paging formats for a local pag- 
ing system. The terminal handles all 
paging formats for local paging and has 
a voice prompt feature. 
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TALK OUT 


SHURE MODULINK.. .THE 
FIRST MODULAR MOBILE 
CORDSET/MICROPHONE SYSTEM 


Just 30 seconds— that’s all it takes to 
get a mobile system up and operating if cord 
failure occurs. ModuLink System 1 from 
Shure makes it that fast, because micro- 
phone and cordset are separate 

modular units. 


ModuLink System | is 
the first cost-effective 
mobile microphone 
cordset system designed 
to reduce your inventory 
and improve your service 
efficiency. Now you can 
simply stock cordsets and 
a single line of micro- 
phones for all the radios 
you use and service. 


ERGONOMIC DESIGN. 
ModuLink microphones 
feature Top-Talk Sound 
Channels™ which end 
muffled voice input if 
the user grips the mic 
from the front. 


SET LEVELS FAST. 
Now, adjust audio with- 
out opening the mic or 
the radio. Level is easily 
set through external 
access port (A). Cord- 
set can be quickly 
released from mic via 
access port (B). 


For more information about MODULINK 
SYSTEM 1, call toll-free 1-800-257-4873 
(in Illinois, call 1-800-624-8522). Or fill 
out and mail coupon below. 


T SHURE BROTHERS INC. dT 
| Communications Products, Dept. 1511 | 
| 222 Hartrey Avenue, Evanston, IL 60202-3696 | 
| YES, please tell me more about ModuLink | 
| System 1. 

| Naine . 
| Tithe — 


| Company — 


| 
| 
| 
l 
| Address | 
| 
| 
l 
I 


| City State Zip 
| Phone 


AREA CODE : 


MRO79M 


SHURE’ 


| BAAR EE EREES 


ne 
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New products 


High-gain cellular antennas 
include voltage-feed design 


Models CMX490 and CMX491 Full 
Spectrum cellular antennas from Ora 
Electronics feature 5dB gain, low 
SWR, wide bandwidth and a voltage- 
feed design. The CMX491 is a whistle- 
free version. Units in the series fit a 
variety of mounts. 
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Bilingual voice prompts 
selectable for pages 

Bilingual voice prompts by Com- 
monwealth Communications In- 
dustries are used for entering tone-only, 
tone and voice, display, and display and 
voice pages. The languages are select- 
able by subscriber. The voice prompt 
features are available in an add-on board 
to existing trunk cards that fit all Mark 
paging terminals. 
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Terrain database aids 
in radio coverage analysis 

Consulting engineering services from 
Hartech include analysis of radio 
coverage for two-way and microwave 
radio. Using a terrain topographical 
database, system parameter and antcn- 
na characteristics, the firm calculates 
coverage for fixed and mobile stations. 
Terrain profiles, height above average 
terrain and signal path calculations are 
also available. 
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SL-105 SINADDER™ NOW—WITH 
AUDIO DISTORTION SCALE 


True RMS SINAD & 8 range RMS Voltmeter 
HELPER INSTRUMENTS COMPANY 


407/777-1440 


SL-105 $395 800/327-9308 


CML-1 with C-message 
filter for Cellular $525 


PO. BOX 3628 


FAX: 407/777-1447 
TELEX 362837 (HELPER UD) 


INDIALANTIC, FLORIDA 32903 USA 
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Ws Target 63,661* Sales Prospects... 
pp For as little as $54 
Your classified ad, in Mobile Radio Technology, 
reaches 63,661* subscribers who are expertly qualified to: 


- Fill your job openings « Buy and sell your new/used equipment 
+ Choose your repair, marketing and consulting services 


+ Buy your businesses - and more! 
And, for only $54 for 1-inch ad (frequency discounts available). 
Call today: (303) 762-1249 : 
Then, be prepared to cash-in on your investment every month with Sy 


2,000-channel scanner 
covers 5MHz to 1,500MHz 


Frequency coverage of 5MHz to 
1,500MHz and 2,000-channel scanning 
capability are features on Ace Com- 
munications’ AR2515 scanner. The 
scanner is designed for tabletop or 
underdash use. The unit has a built-in 
RS-232 interface that allows computer 
programming of the unit. 
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Paging terminal upgrades 
include HSC encoding 


its 


Since introduction, the Page 
Master Phase II paging terminal has 
been capable of analog and digital en- 
coding. Now, CTI has upgraded the ter- 
minal to include HSC and digital voice 
prompting. 

The HSC encoding incorporates 
Maxon and Seiwa battery-saving en- 
coding provisions and over-the-air pro- 
gramming capability. Custom voice 
prompts give the caller brief instruction 
messages. As many as four messages 
may be used to help a caller to send a 
paging message free of errors. The voice 
prompts replace call progress tones. 

The terminal’s features are pro- 
grammed for individual subscribers, us- 
ing menu-driven software, a keyboard 
and a CRT display. 
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V/ as ASTRON 


CORPORATION 


"@. pasmow 


RM-A SERIES 


RS-A SERIES 


MODEL VS-50M 


MODEL RM-35M 


MODEL VS-35M 


9 Autry 
Irvine, CA 92718 


(714) 458-7277 ASTRON POWER SUPPLIES 


* HEAVY DUTY » HIGH QUALITY * RUGGED « RELIABLE « 

RS, RM and VS SERIES © THREE CONDUCTOR POWER CORD 
SPECIAL FEATURES @ ONE YEAR WARRANTY © MADE INU.S.A 
© SOLID STATE ELECTRONICALLY REGULATED PERFORMANCE SPECIFICATIONS 
© FOLD-BACK CURRENT LIMITING Protects Power Supply @ INPUT VOLTAGE: 105 - 125 VAC 

from excessive current & continuous shorted oulput ® OUTPUT VOLTAGE: 13.8 VOC + 0.05 volts 
® CROWBAR OVER VOLTAGE PROTECTION on all Models (Internally Adjustable: 11-15 VDC) 

except AS-4A, RS-5A. © RIPPLE: Less than Smv peak to peak (full load 
@ MAINTAIN REGULATION & LOW RIPPLE at low line & low line) 


mput Voltage ® Also available with 220 VAC Input 
® HEAVY DUTY HEAT SINK © CHASSIS MOUNT FUSE Voltage 


19” X 5% RACK MOUNT POWER SUPPLIES 
Continuous ics* Size (IN 
MODEL Duty (Amps) (Amps) HxWx 
RMi2A 9 12 5¥e x 19x BY 
RM-35A 25 35 5% x19x 12% 
RM-50A 37 50 5% x19x 12% 
@ Separate Volt and Amp Meters 
RM-35M 25 35 5% x 19x 12% 
RAM-50 M 5% x 19x 12% 
3% x 6% x9 
3¥2 x 6Ye x7 V4 
3% x 6Y2 x9 
4x7%x 10% 
4% x8x9 
5x9x 10% 
5x11x11 
6x 13% x11 


© Switchable volt and Amp meter 
RS-12M 9 $72 x8x9 
® Separate volt Amp meters 
RS-20M 5x9x 10% 
RS-35M 5x 11x11 
RS:50M 6x 13% x11 


© Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts 
@ Current limit adjustable from 1.5 amps to Full Load 
@ 13. VDC VOC SYOC @13.8V 
VS-20M 16 9 4 20 5x9x 10% 
VS-35M 23 15 7 35 5x tix 
VS-50M 37 22 10 50 6x13%x 1 
© Variable rack mount power supplies 
VAM-35M 23 15 «7 35 5% x 19x 12% 
VRM-SOM 37 22 10 50 5% x19x12V2 


*iCS— Intermittent Communication Service (50% Duty Cycle Snwn. on 5 min aff) 


DC-DC CONVERTERS 


MODEL 1212 


MODEL 1212-18 


MODEL 2412 


MODEL 2412-16 


MODEL 1212 & 1212-18 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
12 volt positive ground battery. Regulation with pulse width medulation at 20 KHz. 
Input—12V DC (Positive ground only). Functional from —11 V DC to—16 V DC. Output +13.8 V DC 
(Negative ground only). 1212 1212-18 
Output Voltage 13.8VDC +2VDC 13.8VDG +.2V0C 
Line/Load Regulation 200 mV 200 mY 
Ripple/ Noise 50 mV RMS 50 mV RMS 
Current Continuous 6 Amp 14 Amp 
Current (ICS) 9 Amp 18 Amp 
Current Limit 12 Amp 19 Amp 
Case 2%" (H) x 6” (NW) x6” (D) 234” x 6” x 12” 
Shipping Weight 2 Ibs. 4 Ibs. 
MODEL 2412 & 2412-16 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
24 volt battery. Regulation with pulse width modulation at 20 KHz. 
Input +28 V OC (Negative ground only). Functional from + 22 V OC to +32 V DC. Output +13.8 
V DC (Negative ground only). 2412 2412-16 
Output Voltage 13.8 V DC +.2V 0C 13.8 V OC +.2V0C 
Line/Load Regulation 200 mV 200 mV 
Ripple/ Noise 50 mV RMS 50 mV RMS 
Current Continuous 3 Amp 16 Amp 
Current Limit 12 Amp 20 Amp 
Case 2%" (H) x 6 (W) x6" (D) 2%" x 6” x 12” 
Shipping Weight 2 Ibs. 4 |bs. 
ALSO! AVAILABLE AS MODEL 3612 & 3612-16: +36 V DC (Negative ground only) AND 
AS MODEL 4812 & 4812-16: +48 V DC (Negative graund only). 
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407/777-1440 
FAX: 407/777-1447 


New products 


SMD workstation features 
rotational table movements 


The Eisy SMD workstation line from 
Electronic Instrument & Specialty 
features instant-on heating, rotational 
table movements with verniers, halogen 
lighting and vacuum control. 

Circle (416) on Fast Fact Card 


25W cellular amplifier 
spans 20MHz bandwidth 


Model PAI991 25W linear amplifier 
from Janel Laboratories maintains low 
intermodulation distortion and covers a 
20MHz bandwidth in the 800MHz to 
900MHz range. 

Circle (405) on Fast Fact Card 


Message dispatch software 
permits alphanumeric paging 

The MD2001 PC message dispatch 
system software package offered by Fitz- 
gerald Telecommunications supports 
Motorola’s and IXO’s remote entry re- 
quirement for alphanumeric paging over 
a standard dial-up telephone. The soft- 
ware is window-driven and features 
page by name, group or page number 
with multiple terminal access; RAM 
resident option to suspend current pro- 
gram while paging; ASCII file input; 
time and data stamp with message to 
printer or hard disk; and directory 
listing by name, group, terminal and 
pager number. 

Circle (422) on Fast Fact Card 


Hot-air tool contains 
double insulation 


The Leister Hot-Jet ‘“‘Flex’’ hot-air 
tool from Brian R. White solders and 
desolders surface-mount devices and 
DIP components between 20°C and 
200°C via hot air. The double-insulated 
tool comes with a standard 5mm noz- 
zle; other nozzles are available. 
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RF-801 


800/327-9308 
TELEX: 362837 (Helper UD) 


RF MILLIVOLTER™ 


HELPER INSTRUMENTS COMPANY 


20kHz to 1.5GHz 
300 Microvolts to 100V 
Circuit Loading<2 pF 

$750 complete w/probe 


P.O. Box 3628 
Indialantic, Florida 32903 USA 
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Analyzer restores 
nicad batteries 


The C2000 battery analyzer from 
Cadex Electronics rejunevates nicad 
batteries automatically. Features include 
independent program setting for each 
station and target capacity selector. The 
analyzer can restore four batteries 
simultaneously, and each station can be 
configured to a different battery type. 

Circle (321) on Fast Fact Card 


Synthesized portable 
adds cloning capability 


The Radius P200 synthesized portable 
from Motorola has data-stored in- 
telligence that includes frequencies, 
squelch codes and operating character- 
istics. Use of a cloning cable allows 
duplication of one radio’s characteristics 
to another P200 radio of the same sub- 
band. The portable exceeds 11 criteria 
of military spec 810C and 810D. Three 
codes per radio are selectable. The radio 
has a battery-saving feature. 

Circle (246) on Fast Fact Card 


Frequency translator spans 
4kHz to 8kHz microwave 


Model 2404 frequency translator for 
microwave systems provides use of 
DIMF signaling in the 4kHz to 8kHz 
microwave slot. One Lucas Ledex 
translator can translate all co-located 
DIMF equipment. 

Circle (237) on Fast Fact Card 


Dash-mount mobiles boast 
80W UHF, 110W VHF output 


Challenger Plus 2 VHF and UHF 
mobiles have 99-channel capacity and 
expanded dual priority scan operation. 
The E. F. Johnson dash-mount mobiles 
offer LIOW of RF in VHF and 80W in 
UHF. The mobiles meet Mil Std 810C 
and D. 
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Morse code training program 
comes on floppy diskette 


Super Morse, written by Lee Murrah, 
works with any IBM or compatible 
computer. The shareware program from 
the National Amateur Radio Associa- 
tion teaches Morse code in four phases: 

1) learning the characters. 

2) building speed. 

3) enhancing skills. 

4) measuring progress. 

Characters are seen on the computer 
display and heard over the speaker in the 
MS-DOS computer. 

A demonstration on proficiency in 
Morse code is one step toward earning 
a license in the amateur radio service. 
Copies are free; the postage and han- 
dling charge is $3. 

Circle (385) on Fast Fact Card 


Connector adapter kit 
contains 24 components 


An adapter kit, RFA-4021, from RF 
Industries includes 24 interseries coax- 
ial connector adapters, including N, 
UHF and BNC. All adapters have 
machined-brass bodies with silver or 
nicke] plating. 

Circle (418) on Fast Fact Card 


Headsets offer power control, 
battery indicator light 


Series 3 and 3W headsets from Ear- 
mark feature improvements such as 
built-in battery indicator light, high-low 
power switch and a high-low volume 
contro]. The new headset has an over- 
the-head spring band and muff puffs for 
increased ear clearance. The headsets 
operate on alkaline batteries or the com- 
pany’s rechargeable power system. 

Circle (319) on Fast Fact Card 


THE 
WORLD'S 
LARGEST 
a 
TELEPHONE 
INTER- 
CONNECTS 
AND 
tT Ay TO te 
USE THEM! 


eometel 


FREE 
Write or call today for “Your Personal 
Telephone Interconnect Planning 
Guide” — an informative booklet 
brimming with useful information on 
how to connect your radios to the 
public switched telephone network, 
system characteristics, types of 
interconnects, installation of inter- 
connects, FCC licensing and more. 


Make The RIGHT connection 


Communications 
Electronics 
Specialties, Inc. 


931 S. Semoran Bivd./Suite 218 FAX: 
Winter Park, Florida 32792 407-679-8110 
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New products 


Mobile transforms into full-duplex, trunked formats 


The TMX 8712 mobile radio from 
General Electric functions as a two- 
way trunked unit and a full-duplex 
mobile telephone. Telephone features 
include autodialer, backlit keypad and 
last-number redial. Radio dispatch 
features include accessibility to as many 
as 36 trunked systems with nine user 
groups per system, optional repeater 
talk-around and optional external 
speaker. 


Circle (257) on Fast Fact Card 


Antenna is designed 
for truck, van use 


GE MVS radio is available 
with dual control units 


The GE MVS radio is available with 


dual contro] units offered by D&L 
Communications. The dual control 


MYS connects two MVS_ remote- 
mounted control units to one MVS radio 
without a junction box. Functions 
operated at one control unit are updated 
and displayed instantaneously at the 
other. The dual control product offers 
wideband flexibility in VHF and UHF. 
Circle (316) on Fast Fact Card 


A 3dB gain mirror- or side body- 
mount antenna from Antenna 
Specialists is designed for trucks, vans 
and motorhomes. Model ASPD913 pro- 
vides omnidirectional coverage and is 
ground-plane independent. The unit’s 
radiator, spring and mounting hardware 
are stainless steel with a black coat 
finish. 

Circle (312) on Fast Fact Card 


The BEST NAM Programmer 
i «005 Money Can Buy. 


The NAMPRO-300D™ 
- 40 Character LCD guides user thru 
Menus of Cellular Telephone Models 
and their Options. 
- Stores and Recalls 32 NAMs. 
- FREE Printer Port. 
- NEW Philips FM9000 Adapter. 
- Portable NOW Available. 


1-800-523-1565 
B Vv T € K Corporation 508 NW 77" St - Boca Raton, Florida 33487 
Fax: (407) 994-3615 - Telex: 4998369 BYTEK 
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Headset incorporates 
waterproof throat mic 


The Neckset headset from Television 
Equipment Associates has a waterproof 
throat mic and shower-proof receive 
speaker in leather-covered modules. An 
adjustable, elastic strap fastens around 
a user’s neck with a clip. A transparent 
voice tube carries the receive signal 
from the neck strap to one or both of 
a user’s ears. 

Circle (251) on Fast Fact Card 


16-channel portables 
offer 5W, 2W output 


Two 16-channel portables from Fujit- 
su Ten feature priority scanning, flat 


bandpass characteristics, field- 
programmable transmit and receive, 
channel indicator, CTCSS encode and 
decode tones, time-out timer and scan 
functions. Output of SW or 2W is user 
selectable by choice of 12V or 7.2V 
nicad battery. Model FTP40-554AT is 
the UHF version; model FTP15-554AT 
is the VHF unit. 

Clrcle (264) on Fast Fact Card Bh 
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L iterature 


Antenna brochure describes 
cellular glass-mount line 
Ora Electronics’ Full Spectrum 
glass-mount antennas are detailed in a 
six-page brochure that is available to the 
company’s dealers and distributors. 
Glass-mount technology and antenna 
benefits are outlined in the literature. 
Circle (429) on Fast Fact Card 


Catalog contains reflectors, 
antenna support structures 

Microflect’s 18GHz to 23GHz anten- 
na support structures and reflectors 
catalog covers 23 support structures and 
40 passive reflectors. Tripods, 
monopoles, wall mounts and _ roof- 
mounted frames are listed. 
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Cellular products catalog 
highlights various brands 
“Super Savings on Cellular Products” 
from Tessco features cellular items from 
a variety of manufacturers including 
Antenna Specialists, Decibel, Celwave, 
Shure, Helper, Bird and IFR. The 
catalog lists new products, selected con- 
trol heads and glass-mount antennas. 
Circle (431) on Fast Fact Card 


Technical bulletin 
describes modulation meter 

A technical applications bulletin 
describes Marconi’s model 2305 
modulation meter, which spans 50kHz 
to 2.32GHz. Block diagrams detail the 
operation, setup and measurement of 
audio signals with the unit. 
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License question manual 
aids in FCC, marine exams 

The Radio Operator's License & 
Question Answer Manual from Hayden 
Books, a division of Howard W. Sams, 
covers basic law, operating practice and 
radiotelephone information. It includes 
questions formatted similar to those on 
the FCC general radiotelephone license 
exam, marine radio permit exam and 
private industry electronics certification 
exams. The book includes a summary 
of FCC radio operator license rules and 
field offices and certification programs 
for technicians. 

Circle (502) on Fast Fact Card 


Report outlines growth 
in cellular distribution 
“Cellular Brand Sales’? from 
Herschel Shosteck Associates focuses 
on the growth in cellular distribution 
channels over the past year. Information 
includes shares for mobile and mobile- 
transportable units, percent of manufac- 
turer’s market share and sales estimates. 
Circle (503) on Fast Fact Card 


buried in the past couple of years? 


ASP brings dead NiCads back fo life. 


Our exclusive charging method actually 
reverses electrochemical deterioration! 


And Christies microprocessor-based CASP 


handles every type of rechargeable 


How many thousands of dollars have you 


Bead ood news. Henceforth, this money 
back in your pocket Because Christies 


Brochure describes 
scalar network analyzer 

The 562 scalar network analyzer from 
Wiltron is described in a four-page 
brochure. Specifications, front-panel 
functions, applications and an accuracy 
table are included. 
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“Here lies a Nicad 
Whose cost was quite large, 
Deep-sixed because it 
No longer would charge.” 
—Anon. 


"Ye; 
bey 


CASP comes in two models. The user- 
programmable CASP/2000 delivers everything 
your battery con possibly need for peak per- 
formance and long life. 

The economy CASP/1000 is a user-friendly 
GO/NO GO system, pre-programmed for all the 
most popular types of batteries. 

So save your valuable NiCads from an early 
grave. Get full information from Hank Kohnen 


: Electric Corp, 
battery. Gives each exactly the type at Christie 
and amount of current it needs beet Mat as 
for a cool, fast, properly oh ae ES llestee 5 
balanced charge. one (213) 715-1402. 

Operates unattended, toa FAX (213) 618-8368. 

All you do is load and off- Cc ha] R ; STi E 
load batteries. 

| RAISING THE DEAD 

© Copyngnt 1988 by Cnniste All rignts reserved 
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| IF YOU WORK ON SYSTEMS WITH 


PHONE LINES YOU 


MODEL LM-106 e $275.00 
CARRYING CASE $25.00 


NEED A LINEMAN™ 


* Listen to the line or cable 
* Communicate with the 
dispatcher/remote from the 


\ base station 


¢ Measure line levels 

¢ Measure tone remote control 
tone levels 
e Measure line attenuation 


HELPER INSTRUMENTS COMPANY 


P.O, BOX 3628 INDIALANTIC, FLORIDA 32903 USA 
131) TOMAHAWK DRIVE, INDIAN HARBOUR BEACH, FLORIDA 32937 USA 


407/777-1440 FAX: 407/777-1447 


800-327-9308 TELEX 362837 (HELPER UD) 
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Take us with you. 


_ | Just peel off your 
_| subscription mail- 
Ing label and 
| attach it to the 


“address change 
card inside this 
Issue. Please allow 
6-8 weeks to 


/ process your 
address change. 
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F eedback 


Buyers’ Guide serves as handy reference 


The 1989 Buyers’ Guide is “a con- 
solidated reference for products and 
services,’ concur respondents of the 
December 1988 “What Do You Think?” 
questionnaire. ‘‘It keeps us up to date 
on changes and features,” adds a reader. 
“Your magazine is a cake, and the 
Buyers’ Guide is the frosting,” agrees 
a reader. 

The median time readers spend perus- 
ing the Buyers’ Guide the first time 
through is 53.7 minutes, with the ma- 
jority of the respondents, 41.4%, spend- 
ing 30 minutes to an hour reading it on 
the first time through. Others will spend 
even more time delving into the issue 
as reported in these statistics: 


Time spent reading Buyers’ Guide % 


Less than 30 minutes 17.4% 
30 minutes to 1 hour 41.4% 
1 hour to 2 hours 28.4% 
2 hours or more 12.8% 
Did not read 0 


With subscribers retaining the issue 
as a year-round reference, the time spent 
reading the issue increases even more. 
According to responses, 51.4% of the 
readers will retain the Buyers’ Guide for 
12 months or more. Comments indicate 
that the issue will be filed when the next 
annual Buyers’ Guide comes off the 
presses in December 1989. The length 
of time to retain the issue includes: 


Length of time readers 
plan to keep the 


Buyers’ Guide % 
1 to 2 months 3.7% 
3 to 6 months 9.2% 
6 to 12 months 33% 
12 months or more 51.4% 
No answer 1% 
Do not plan to use 1.8% 


The Buyers’ Guide garners even more 
readership in pass-along issues. Pass- 
along issues include 40.4%, according 
to respondents. Readers indicate the 
issues will be shared with management, 
administration, engineering and 
technical staffs and others within their 
facilities. 

Of the Buyers’ Guide sections, 
readers note the product and services 
directories are the most used, followed 


by the company addresses section. 

Readers plan to use the Buyers’ Guide 
as a product source: 

¢ by circling numbers on the Fast Fact 
Card to receive literature from 
manufacturers. 

® to contact vendors directly. 

© to file for a purchasing reference. 

To use the guide as a purchasing 
reference was the most popular 
response, with 71.6%. It is followed by 
circling Fast Fact numbers to receive 
literature from manufacturers at 65.5%. 
Contacting vendors directly also rank- 
ed high at 56%. 

Readers expressed various ways that 
they find the guide helpful. ‘I like the 
ease with which individual items or 
companies may be located,” notes a 
reader. “‘It is useful as a reference for 
equipment, and the telephone directory 
is used regularly,” adds a reader. 

“T will keep the guide until the next 
one is available,” a reader says. “I like 
the cross-reference capability with 800 
phone numbers,” cites a respondent. 
Another respondent likes the color 
highlighting for advertisers in the issue: 
“T like the blue listing system.” 

“Most manufacturers are listed. It 
makes a handy desk reference,” states 
a reader. ‘The Buyers’ Guide is a big 
help in finding suppliers of special prod- 
ucts,” summarizes a reader. 


Be sure to fill out this 
month’s ‘‘What Do You 
Think?’’ questionnaire on 
page 113 so your responses 
can be included in a future 
**Keedback’’ column. 
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McMahon Brink 


Mark McMahon moves from sales with Maxon Elec- 
tronics, Kansas City, MO, to eastern regional sales manager 
with Antenna Specialists, Cleveland. Elizabeth Heldman 
becomes A/S manager of training and development. 


A legal specialist with the Marine Corps, Thomas Brink, 
joins Quintron, Qunicy, IL, as sales administrator. He 
replaces Tim Anderson, who advances to account executive 
for the central United States. 


Judith Knott leaves Uniroyal as territory sales manager 
in the southwest to join Cablewave Systems, North Haven, 
CT, as manager of sales administration. Frank Weissgerber 
becomes Cablewave eastern regional sales manager, depart- 
ing Papst Mechatronic as national accounts manager. 


Changes at Cue Paging, Irvine, CA: Dick Hallett vice 
president and chief financial officer for Cue parent Nokia 
North America, transfers to becomes Cue president. replac- 
ing Gene Swanzy. Swanzy continues on the Cue board of 
directors and takes a new assignment with the business and 
product development group at Nokia North America, Bask- 
ing Ridge. NJ. 


Changes at Power Conversion Products, Crystal Lake, IL: 
Stephen G. Schmidt leaves an engineering job with 
Schaumburg, IL-based Motorola to become account ¢x- 
ecutive for northern Illinois and Wisconsin. Al Rotschild, 
north central sales manager, assumes additional sales duties 
within the Chicago metropolitan area. 


Changes at Geostar, Washington. DC: James R. Wilson 
relinquishes duties as chief financial officer of Circuit City 
Stores to become Geostar senior vice president and chief 
financial officer. Teresa O’Connor leaves as senior counsel 
at Unisys to join the company as senior director of legal 
affairs. David F. Long, director of contract administration, 
advances to corporate and international director. 


Don Klabunde departs as executive vice president of Tait 
Electronics, Houston, to join DX Communications, the Los 
Angeles-based division of TPL’s parent company, DX 
Communications. 


Kevin J. Kelley, steps down as chief of the FCC com- 
mon carrier bureau's mobile services division to join the 
Cellular Telecommunications Industry Association, 
Washington, DC, as vice president. 3 


—— ae a aS 


THE COMMANDER 
MULTISWITCH IS THE 
ANSWER 


Whether it’s mobile, paging, telephone resale 
or voice, mail, the Commander family of 
communications terminals can do it ALL. 
What you might consider to be optional or 
unavailable in a mobile/paging terminal is 
typically STANDARD in the Commander. 


Commander DMF-500 


A single-channel mobile/paging terminal. 4 DID trunks, 
2 End-to-End trunks. 500 subscribers. 


Commander DME-1500 


A 2-channel mobile/paging terminal expandable to 4 
channels. 4 DID trunks, 4 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-2000 


A 4-channel mobile/paging terminal expandable to 6 
channels. 4 DID trunks, 4 End-to-End trunks, 10,000 
subscribers. 


Commander DMEF-3000 


An 8-channel mobile/paging terminal expandable to 12 
channels, 4 DID trunks, 8 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-4000 


A 12-channel mobile/paging terminal expandable to 20 
channels. The DMF-4000 is the ultimate in 
communications technology. 10,000 subscribers, 8 DID 
trunks, 12 End-to-End trunks. 


All Commander Terminals support Simplex and Duplex 
IMTS, IPTS, DTMF and 2-tone sequential mobiles. 
Also 5/6 tone, HSC, 2-tone sequential, Golay and 
Pocsag, tone, voice and numeric paging formats. Mobile 
tracking, talkback paging and call forwarding, plus 


much more. 
ESA 


Telecommunications, Inc. 


10347 S. Oxford, Chicago Ridge, IL 60415 


Changing the way you communicate since 1977. 
Call (312) 424-6464 FAX (312) 424-6492 
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NEV 
MODULAR 
MOUNTS 
FRONMI 


Semser-cORnson 


Extra heavy construction and your choice of con- 
figurations are now available in both StackMaster II 
and Data-Base! 


Choose the base that fits your vehicles and combine 
it with a mount structure tailored to your communi- 
cations equipment. 


FOR 
COMPLETE LITERATURE 
CALL TOLL-FREE 


StackWMiaster Il 


Mount 2 to 8 radios, siren/light con- 
trollers, etc. in a single or double 
stack. No dashboard brace is re- 
quired. Easily converts toa 
Data-Base when needed. 


DATABASE 


Mount any North American-made 
mobile data terminal or 
laptop, with or without a 
siren/light controller 
and/or radio. 
Includes swivel and tilt 
with adjustable braking. 


Gemeer-cormson 


801 Francis Street, Stevens Point, WI 54481 
Woy 1-800-GJ-MOUNT (1-800-456-6868) 
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| C alendar 


July 
17-19—Forestry-Conservation Communications Associa- 
tion, Coeur D'Alene, ID. Contact: 208-765-1811. 


August 

6-10—Associated Public-Safety Communications Officers 
55th Annual National Conference, John Ascuaga’s Nug- 
get. Sparks, NV. Contact: 800-824-1850. 


27-30—International Association of Fire Chiefs Annual 
Meeting, Indianapolis Convention Center, Indianapolis. 
Contact: 202-833-3420. 


September 
7-9—Land Mobile Expo/East, Orange County Convention 
Center/Civic Center, Orlando, FL. Contact: 303-220-0600. 


28-30—Special Industrial Radio Service Association An- 
nual Meeting, Lake Tahoe Hyatt, Lake Tahoe, NV. Con- 
tact: 703-528-5115. 


October 


4-7—Telocator 41st Annual Convention and Exposition, 
Washington Convention Center, Washington, DC. Contact: 
202-467-4781. 


14-19—International Association of Chiefs of Police An- 
nual Meeting, Commonwealth Convention Center, 
Louisville. KY. Contact: 301-948-0922. 


16-17—American SMR Network Association Fall 
Meeting, Ritz Carlton Hotel, Rancho Mirage, CA. Con- 
tact: 202-331-7773. 


November 
17—Radio Club of America Annual Meeting and Awards 


Banquet, New York Athletic Club. New York. Contact: 
201-246-7271. 


18-19—Communications Marketing Conference, Denver. 
Contact: CMA secretary-treasurer John Ehret, TPL Com- 
munications, 213-256-3000. 


1990 
March 


11-14—Energy Telecommunications and Electrical 
Association ’90, San Antonio Convention Center and Hilton 
and Marriott hotels, San Antonio, TX. Contact: 
214-578-1900. 


28-30—International Mobile Communications Expo, 
Dallas Convention Center, Dallas. Contact: 303-220-0600. 


August 


26-30—Associated Public-Safety Communications Of- 
ficers 56th Annual National Conference, Boston Sheraton 
Hotel, Boston. Contact: 800-824-1850. bag 


—SS 


vices 


SACHS/ FREEMAN ASSOCIATES, INC. 
rr 


1401 MoCORMIC< DRIVE 
LANDOVER, MARYLAND 20785 


Radio, Telephone, and 
Information Systems Consultants 
STANLEY 1, COHN 


SENIOR VICE PRESIDENT PHONE (301) 925-9400 


M25 Greenway Dowe s Sede 355 
Las Cohnas. Texas 75038 
PO fos 166138) irwng Tesas S016 
Prene 214) 550-0520 


Marketing Research 


Jon Stewart Management Consulting 


Presiden 


YOUR CARD HERE 


reaches 63,661 prospects 
for as low as $66 per insertion. 
Call 303/762-1249 


JAMES H BAKER 


Executve Vice Prowdont 


3025 Héyard Street 
Post Otfice Box 3445 
Eugene. Oregon 97405 
Pnone 503/585-8441 


‘FOREST 
INDUSTRIES 
J TELECOMMUNICATIONS 


The Forest Inchatry't Vox dekwe ine Sucirat Commrumcasons Comespoy 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC, 


1425 GREENWAY DRIVE, SLATE 350 
IRVING TEXAS 75038 
24iS80 1911 


RET] 


Raymond C Trott. PE. 
PRES\OENT 


1ANO MOBAT | MCROWavE COMMUNCANONS SYSTEMS 


Diane Hite 
Classitiod Advertising Manager 
Collular Business 
Mobile Radio Technology 


233 W samoden Ave., Suite a00 
Engiewona, GO 89110 


1303) 762-1249 
Fax: {303} 762-0089 


ales offices 


GE PORTABLE SEAVICE SILL SMITH 
@ FAST TURN 

*® WARRANTY 

® $32.00 hr. /2 hr. MAX 

PARTS GE LIST 

¢ RETURN UPS PAID 


Smith Communications Service 
2121 PARAISH AVE. 
OWENSBORO, KY 42301 
502-683-0936 


JTIONW 16th Street 
Laudermal, FL 3331! 
1305) 323-937! 


ENGINEERING INC. 


* Communications Specialists 


Publi Satety & Pageng 
Anatyns & Trouble Shooting 


GARY EICHSTEADT 
Consultant 


* EXPERT « 
General Electric Portable Service 
10 Years of toot & Retsable Notionwade Service 


# AUTHORIZED GE. PORTABLE SERVICE DEPOT « 
* $4250 PER HOUR PLUS PARTS. 2 HOUR MAX « 
@ GENERAL ELECTRIC WARRANTY REPAIRS # 


s 9245 Florin Road. Suite C-3 
, Technica Sacramento, California 95425 


(916}383-8224 
FAX, (S16083-4230 


Services 


Stuart 


LAND MOBILE CONSULTANT 


2417 NEWTON ST 
WENNA YA 22160 fcc CALL 
(703) 281-3608 KBS3540 


FREDERICK G. GRIFFIN, P.E. 


Peaster 


FREDERICK G. GRIFFIN, P.C. 


4 Projesmonal Communu atuns bngmerniag Bim 


S729 WATERLICK ROAD 
LYNCHBURG VA 24592 


HERB SACHS, CONSULTING 
Specialist in Public Satety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


WEST: San Rafael, CA—Dennis Hegg, Mktg. Mgr., (415) 491-1442; FAX (415) 491-1842 
MIDWEST: Englewood, CO—Cathey Bonnefoi, 
EAST: Englewood CO—Ruth Breashears, Mktg. ae (303) 762-1249; FAX (303) 762-0069 
CLASSIFIED SALES—Diane Hite, (303) 762-1249; FAX 


(303) 762-0069 


800 S52 St George Avenue 
( ) 247-4786 janes NJ 07001 
201-636-6970 


COMMUNICATIONS, 
CONSULTANTS 


Mobile & Microwave Radio 
Systems Consultants 


PORTABLE 
TECHNICAL 


PORTA‘TECH) TEU EA. 


1106 Laxton Road e Lynchburg. VA 24502 


Factory Approved Nationwide 
© Current Product Lines 


@ GE Portable Radio Service Depot 


FACTORY TRAINED ® Voice Guard Certhed 
TECHNICIANS @ Public Sermce Trunking 
FOR QUALITY SERVICE = Surface Mount Technology 


(804) 239-3049 


COMMUNICATIONS TECHNOLOGY ASSOC., INC. 
( ti P.O, Bor 4579 + 
lyachburg, Virginia 24502 


Mobile Communications Consulting 
S$ R. McConoughey, P.£ 
Principal 


14017 Chestaut Oak Dave 


uthersbur MD 20878 {301} 926-2837 


#6 OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE A BU22) 


sseS0ENT 


OO (94) Re TD 


iN James Cvans 
Premdent 


Svan & Evans vbsociales, Ine. 


Communications Consultants 


2803 Sowlhwood Onve 
East Lansing, Mi 46623 


Mktg, Mgr., (303) 762-1249: FAX (303) 762-0069 
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lassified 


Advertising rates in Mobile Radio Technology's 
Classitied Section are $54.00 oer column inch, per in- 
sertion, with frequency discounts availabie. There is 2 one 
inch minmun 

Ads farge’ than one inch are sized in ¥sinch in- 
crements and billed accordingly. as determined by total 
size of the ad, including ruled borders anc rouncec up 
to the nearest '4-inch 

Blind box ads {replies sent to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers are 
avaiable for $25.00 per service. per insertian, to cover 
precessing and handling costs 

Optional color, determined 5y MAT on an issue-by- 
issue basis. is availabie at $150 per insertion 

A prepayment discount of 5% Is available for ali 6x or 
larger {roquency classified advertisers who prepay their 
lull 12 month schadule 

No agency discounts are allowed for classified 
advertising 

Contac! Diane Hite at (303) 762-1249 in Denver to 
place your classihed ad, ar send your classified adver- 
lising materials and order 10 Mobile Radio Technology, 
Adveris:ing Department, P.O. Box 12901, Overland Park, 
KS 66212 


Help wanted 


CELLULAR ENGINEERS 


CALIFORNIA, NEW ENGLAND, 
MIDWEST, PACIFIC NORTHWEST 
MID-ATLANTIC 


Multiple openings with min, 2 yrs, @X- 
perience in RF/Radio Design, Network 
Engineering or System Performance. 
Degree preferred, but not required. Salary 
open, complete relocation packages, 


Call Steve Martin or Elaine Cohen 
Fortune Personnel Consultants 
17744 Skypark Circle, #200 
Irvine, CA 92714 
TEL: (714) 250-0650 
FAX: (714) 250-8535 


OUR U.S. MADE 
} ALL-LEATHER CASES 

NEED A FEW GOOD MEN 
(OR WOMEN) 


Fantastic opportunity for live 
wire sales reps calling on 
cellular phone dealers in New 
York, New England, Mid West, 
West Coast and other select 
territories 

This is a rare opportunity to 
build a future with a first-quality 
competitively priced product. 


} 1-800-950-2286 
In Florida call: (305) 836-1035 


ASK FOR OUR FREE & NEW 


COMMUNICATIONS 
Salary Survey & Career Kit 


HELP WANTED 


Dozens of “Permanent Career” 
Openings Coast to Coast 


Technicians, Engineers, Installation 
Salesmen/Marketing, Commun. Managers 
Fees paid. Please send resume NOW. 


PERSONNEL RESOURCES 
INTERNATIONAL, INC. 
TELECOMMUNICATIONS PLACEMENT 
ENTERING OUR 4TH DECADE 

121 Constitution Dr. 
Orangeburg, NY 10962 

(914) 365-3038 

(800) 825-0258 FAX: (914) 365-3039 


oe 
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MOVE BEYOND 
THE LEADING EDGE 


At PacTel Cellular, we've revolutionized telecommunications. Expressions 
such as ‘'state-of-the-art” and “leading edge” don’t begin to describe the 
technological advances we're making. Technological advances that require 
the efforts of the sharpest and most dedicated people around. If you're look- 
ing to continue your track record for success, it only makes sense to join the 
company that has as much potential as you do. We currently have the 
following opportunities for dedicated individuals with strong vision to join 
our team of talented professionals: 


DIRECTOR, DIGITAL PROJECT TEAM 


You will be responsible for planning, budgeting and requirements definition 
for the implementation of Digital Narrow Channel (DNC) technology in the 
Los Angeles and other Paclel Cellular telecommunications systems. You will 
coordinate system testing, evaluate DNC equipment and manage a full- 
scale field test program. To qualify, you must have a BSEE and 10 years of 
solid technical experience. A Master's degree is preferred. Strong manage- 
ment skills are required. Respond to Code DPT. 


DIRECTOR, TECHNOLOGY ASSESSMENT 


Technical feasibility assessment of advanced radio-based voice and data 
telecommunications concepts, products, systems and integrated networks. 
You will direct multiple business cases and technical projects in a matrix 
organization working as a key member or chair of a new business develop- 
ment team. Requires a BSEE and 8 to 15 years telecommunications 
experience. MSEE or MBA is a plus. Strong project management skills are 
required and a keen interest and expertise in technology applications. 
Respond to Code DAT. 


MANAGER, NETWORK ENGINEERING 


You will be responsible for the development of long term expansion plans 
for over 6 large scale cellular network operations. You will provide cellular 
system design and engineering plans for optimum system efficiency. Requires 
a BSEE and 5-10 years of strong technical experience. MSEE preferred. You 
must have excellent negotiation skills and working knowledge of cellular 
radio and network engineering principles. Respond to Code NE. 


MANAGER, MICROWAVE ENGINEERING 


You will provide project engineering management and technical expertise in 
the development of large scale microwave networks. This position involves 
heavy interface with vendors and the FCC. The selected candidate will have 
a BSEE and 5 years experience in microwave engineering and construction. 
A Master's degree is preferred. Strong negotiation skills, proven project 
planning/management experience and thorough knowledge of digital 
microwave radio technology are essential. Respond to Code MME. 


When you join PacTel Celiular, you'll enjoy the benefits that come from work- 
ing with one of the largest providers of cellular radio Telecommunications 
Services. We offer an excellent compensation package and an environment 
that encourages advancement. For immediate consideration, send your 
resume to: PacTel Cellular, PKC-MRT, ___ (please indicate code for posi- 
tion you are applying for), 2355 Main Street, P.O. Box 19707, Irvine, CA 
92714. Equal Opportunity Employer 


PAC RYTEL. 


Cellular 


4 Pacific Telesis Company 


U.S. DEPARTMENT OF STATE 
Foreign Service Career Opportunities 


Communications 
Electronics Officer 
Radio Speciality 


QUALIFICATIONS: 


¢ Minimum of 3 years experience installing 
and maintaining UHF, VHF, and low power 
radio networks. 


¢ Experience in mobile city wide systems is 
desirable. 
¢ At least 21 years of age. eU.S. Citizen 


¢ Pass a thorough background investigation 
and medical examination. 


¢ Available for worldwide duty overseas. 


Send SF-171 or resume to: 
U.S. Department of State 
Recruitment Division (MRT) 
ATTN: Ed Nosko 
PO. Box 9317 - Rosslyn Station 
Arlington, VA 22209 
(703) 875-7196 


AN EQUAL OPPORTUNITY EMPLOYER 


GROW WITH US IN 
THE BEAUTIFUL 
PACIFIC NORTHWEST 


SEA, Ine, it piotiees it the development uf spectrally: 
efficient Lind medile cadio equipment and the reveg- 
nized US. feudes i HEY SSB Manne radio manufac: 
Turing, bis posites: openings in the following arvas: 


Y Radionics’ 


Radionics, the leader in design and 


RF DESIGN ENGINEER 


Aminimum of three years of experience in tand 
myhile oulio design or radio system design is 
required Expenence with tranked equipment or 
systems sa phos KSEE required 


SOFTWARE ENGINEER 
Wir require an indeidual with minimum 3 yeurs 
cessur sysicin development 
and ridin operating systema Experience with 6805 


{UT GRC LL asseribly inguape aad "C7 ts destrable. 


ENGINEERING TECHNICIAN 


SEA, Tne. is located it Manatkike Tereates, 
Washington, Li asinutes North of seattle. SEA offers 
an excellent henetits package and a geowth oriented 
environment, Lf you are interested in a challenging 
position with a small but aggressive clectronics 
tarefacturer, sod your resume to 


We arr an equal opportunity employer, 
Salary DOE ancipals only 


manufacture of computer controll- 
ed security systems, is accepting ap- 
plications for the following 
positions: 


RF SYSTEMS SPECIALIST 

Located in our Morgan Hill Design Facility. 
Position requires minimum three years install- 
ing, maintaining, testing & repairing VHF & 
UHF communications systems. System layout 
and design and site study experience required. 
AA Degree in Electronics desirable. Previous 
experience with digital electronics RF 
data/telemetry systems and/or NABER cer- 
tification a plus. 


For immediate consideration, submit your 
resume to RADIONICS, INC., 1800 Abbott 
St., Salinas, CA 93901. 


Our People Make the Difference 


STATE OF VERMONT 
DEPT. OF PUBLIC SAFETY 
WATERBURY, VERMONT 05676 


CAREER OPPORTUNITY 


TELECOMMUNICATIONS 
ENGINEER 


The State of Vermont has an immediate 
opening for a Telecommunications 
Engineer. Minimum qualifications include 
a Bachelor's degree in engineering, 
preferably in electronic engineering, an 
FCC or equivalent general radio/tele- 
phone operator's license and four years 
experience in design, installation, plan- 
ning or maintenance of microwave and/or 
two-way radio communications. Additional 
work experience past the four years may 
be substituted for the Bachelor's degree 
on a six months for semester basis. 


Normal entry level salary is $23,358.40 for 
the first year with annual cost of living and 
periodic step increases. State employees 
enjoy an excellent benefit package in- 
cluding educational incentives, full 
medical benefits, a dental plan and life 
insurance. 


Applicants should contact Duncan A. Hig- 
gins, Personnel Officer, Dept. of Public 
Safety, Waterbury, Vermont, 05676 by 
August 1, 1989, for an application. 


EOE 


RF ENGINEER 


ECS, a leader in Professional Recruiting 
to the RF communications industry, now 
has several positions available 
throughout the U.S. Sales, Marketing and 
Engineering opportunities. Hardware and 
software specialists needed. Many 
managerial positions available. 


Please send resume with salary re- 
quirements to: ECS, 2500 Marconi Ave., 
#306, Sacramento, CA 95821, Or call: 
(916) 973-8701. 


TELXON CORPORATION 


IMMEDIATE OPENINGS 


TELXON, the leader in the hand-held computer 
industry, has openings for individuals with radio 
communications experience. We are seeking 
R.F, Engineers with digital data trans, low 
power, UHF, and VHR communications ex- 
perience. Positions also exist for Systems 
Analysts, Programmers, Technicians, Senior 
Sales Reps., and Marketing Managers with 
radio communications experience. Salary com- 
mensurate with experience including benefits. 
Send resume and salary history to: Telxon 
Corp., Dept. RF, 3330 W. Market Street, 
Akron, OH 44313, 
EOE 
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Electronic Technician 


Brookhaven National Laboratory, one of the nation’s leading R&D facilities, seeks an 
electronic technician who has an AAS in electronic technology or the equivalent, with 
three-five years' experience repairing Motorola portable, mobile and base repeater 
units. Work will involve audio sound reinforcing and recording during and after normal 
working hours. Will also maintain MATV systems, intercom systems and paging systems 
throughout the Laboratory site. The individual must be able to obtain and maintain a 


securily clearance. 


We offer a superior work environment and an excellent benefits package. If you would 
like to explore this opportunity, please forward your resume including salary history, in 
confidence, to: Jeffrey W. Taylor, Brookhaven National Laboratory, Associated Univer- 
sities, Inc., Personnel Division, Building 185, Upton, New York 11973. Equal Opportuni- 
ty Employer, m/f. 


ID n | BROOKHAVEN 
NATIONAL LABORATORY 


CI al q ASSOCIATED UNIVERSITIES INC. 


Equipment for sale 


RADIUS!! 


MOBILES, PORTABLES & 
REPEATERS IN-STOCK 


(393) aanet il * 


Logging Tape Recorders 
(219) 848-5233 


110 E, Vistula St., Bristol, IN 46507 


Circle (210) on Fast Fact Card 


ATTENTION 
APCO RADIO USERS 


Police Agencies 

Fire Departments 
Highway Departments 
Other Municipal Agencies 
Schools/Universities 
Ambulance/EMS 
Hospitals 


DIVISION OF MOTOROLA INC. 


MOBILES 


Model: M100/M206/M214 


Tranamitter Power: VHF: 25/40 Watts ; 
UHF; 25/35 Watts 
800 MHz: 15 Watts 


P1i00 PORTABLE 


Model: P100 Portable 


Rescue/Disaster Relief 
Marine Terminals 
Schoo! Bus Companies 
CALL US FORA 
COMPETITIVE QUOTATION. 
IMMEDIATE DELIVERY. 


Transmitter Power; VHF: 1 or 5/1 Watts 
UHF: 1 or 44 Watts 


P50 PORTABLE 
Model: P50 Portable 
4614 E. McDowell 


Phoenix, AZ 85008 
AirComm fe; (602) 275-4505 
FAX: (602) 275-4555 


Transmitter Power: VHF; 2 or 5 Watts 
UHF: 1 or 4 Watts 


Circle (211) on Fast Fact Card 
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Co) \/ NET 


Reproduction Technologies Inc. 


Radiuy: 


“The Radio with the 2 year limited warranty” 


COMMUNICATIONS 
ENGINEER 


OMNICOM, INC. is seeking land mobile 
radio communications consulting engineers 
with 5 to 10 years experience in Public Safety 
radio communications system engineering. 
Benefits include health insurance, profit shar- 
ing plan, annual leave, sick leave and paid 
holidays. 


Applicants for this position must possess a 
Bachelor of Science in Electrical or Electronic 
Engineering and 5 to 10 years experience in 
public safety land mobile radio systems in- 


cluding communication center design, micro- 
wave system applications and knowledge of 
related technologies such as CAD, MDT and 
AVL. 800 MHz trunked radio system ex- 
perience is preferred. The position involves a 
high level of direct client contact, which re- 
quires interpersonal skills and Ithe ability to 
prepare and present reports. 


Send Resumes to: 


OMNICOM, INC. 

Suite E-204, 325 John Knox Road 
Tallahassee, FL 32303 
Contact Chris Boyd 
Telephone: (904) 386-3180 


WE MANUFACTURE NEW 
PAGER REEDS FOR 


*"MINITOR & PAGECOM 
ALL FREQUENCIES 


$16 ea. 


FAST DELIVERY 
“TRADEMARKS OF MOTOROLA 


Branco. 


PH (513) 773-6255 
FAX #(513) 773-8003 
P.O. BOX 1482, PIQUA, OHIO 45356 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
(] Motrac; Micor, Mocom; Mitrek: Etc. 
(1 Guaranteed to Meet or Exceed 
OEM Specs. 
( Any desired Frequency available 
for fast delivery. 
L Lifetime Warranty on Crystals. 
| We give Trade-in credit for your Old 
Channel Elements 
Try us first. We always have your 
frequency available. 


NKX 


181412 Hancock St. 
Gretna, LA 70053 


WE BUY & SELL B-D crysta 


Subsidiary of 
Hy-Q International 


@ Communication Crystals 
M Pager Crystals 
@ Channel Elements 

e Recrystalled 

« Compensated 

¢ Complete Elements 


Exclusively MOTOROLA. 

All equipment totally reconditioned. 
if you buy from us... 1T WORKS! 
Every radio bench tested TWICE! 
P.L. Reeds free with order, if stocked. 
We sell to dealers at WHOLESALE. 


48 HR. SERVICE 


References available nationwide. 
Quality Equipment... 


ee 


16943 - 6200 ROAD, MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: {303) 249-1414 
FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 


Specializing in 


SERVICE 
MONITORS 


since 1973 


¢ Repair & Calibration 
¢ Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


Communication 
Instruments ~ 


356 Hilicrest Street, EI undo, CA 90245 
Phone @13) 322-3466 — FAX (213) 322-7114 


WE BUY AND SELL 
MOTOROLA PAGERS 


NCN ELECTRONICS, INC. 
1-800-678-2629 


FAX: (201/325-8981 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 
GE Exec. control stations, mobiles. 
(303) 337-4811 
FAX (303) 337-3084 


Circle (214) on Fast Fact Card 


AVAILABLE 


(606) 283-5000 
® FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


NO SURPRISES! 


Precision Quality Qu 
Made To Your Spec: 


Circle (212) on Fast Fact Card 


Smart)? 


distributed by 


ANN 
CO ianaiiins 


Clrcle (213) on Fast Fact Card 


THIS MONTH'S SPECIALS: 


GE Exec. II. RT64FCUS3A. 50-watt. 
42-50 range wichannel guard & access 


RCA 1000 Series, CMLMSAMM 50-watt 
470-494 range wiaccess. Spec: $148 
Many GE boards and complete catalog available 
Call (201) 489-9000 
GREGORY ELECTRONICS CORP. 


249 Route <6. Saddle Brook, NJ 07662 


Motorola Pulsar |] VHF/UHF... . 


Motorola Privacy + 500 
as low as 


Johnson 8700 Full Duplex 


. $500 
Spec: $208 


S, 

os 
Get More os: For Your $$$ 
at C.W. Wolfe Communications! 


BASES & REPEATERS Motorola Micor 45 Wall 8 Frog, 136-150 MHz D,U.0, $ 125.00 

Motorola Micer C53 ATB 1403 Lodal Control! (Liko New) $1500.00 with all accessories 8 Freq. Scan Hoad S$ 210.00 
Motorola Mico-Bases with TPN-1110B Power Supply GE. Exacil SX SE6KKSS6A 136-180 MHz 0.U.0, § 155.00 
(Mado for Micor Mobites} $ 550.00 G.E. Execll RT S6KASA6GA H.B with accossovies $ 175.00 
GE. Execl) UHF W/CG Table Top Bases $ 450.00 GE Execil AT 64AAU33A 42-50 MHz S$ 175.00 
GE. Mastr Pro VM94 YAS 33 250 Watt Call tor Pnce astr Accessories Group lor Exocil SX series $ 125.00 


Cali tor Price 
Call for pre 


GE. Mastr Pro VM 96 RAU 66 250 Watt 
GE. Master Pro VM 95 VAU vay io 
LE 


GE Oeta “S™ 16 Chenre! 60 Watt 42-50 MHz 
NB. all accessones $ 400.00 
GE. Deta “S" 16 Cnanrel 110 Watt 42-50 MHz Misc 
N.B. all accessories $ 475.00 GE. Deskon Ii Remotes 
Kenwood KT601 16 Channel 60 Walt 42-50 MHz 
NB. Tone Underdash 
Mctorola Micors 100 Wat: 4 Freq. VHF al! accessorias 
Mctorola Micor 45 Watt 4 Freg, 135-150 MHz 0,U.O 
with all accessories 4 Fraq. Scan Head 


ACCESSORIES 
Motorola Micor accessory gfoup Systems 90 4 Freq. 


Moatarols Micor accessory group Systems 90 8 Freq 
Scan 


Lambda Power Supplies 14 AMP Continuous Duty s 
$ 375.00 ‘oltoroia Micor TPN-1110A Powor Supplies $2 
$ 325,00 G.E. Masir Il Basa Power Supplies 18 AMP $ 2 
$ 100.00 Aadicode DTMF Mics Micor-Mitrok-Syntor Plug $ 
$ 175,00 Gienayra OTMF Encodors Micor or Mastr If Mie Plugs $s 


All sales cash or cashier's check, 
1113 Central Ave. « Billings, MT 59102 


COMMUNICATIONS 406-252-9220 


Circle (215) on Fast Fact Card 
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Classified 
Equipment for sale 


HIGH PERFORMANCE 


(DELCOM) 
LOW COST 


DELCOM RADIO LTD. 


HANDHELDS 


FULLY SYNTHESIZED 


Model 6015 - 
VHF 6ChannelCommercial $209.00 
Diode-matrix programmable 


OPTIONAL 
ACCESSORIES: 


Model 6013: 
UHF 6ChannelCommercial $219.00 
Diode-matrix programmable 


STANDARD ACCESSORIES: 


* Flexible Antenna 

* 500 MAh Battery Pack 
* Wall Charger 

© Belt Clip 

© Carrying case 

® One Year Warranty 


* SERVICE 


DELCOM RADIO LTD 


Arnold J, Vavken 
Export Manager 

1340 Orange Ave 

San Carlos. CA 94070 


PHONE: 415/592-8790 
FAX: 415/593-2680 


Circle (216) on Fast Fact Card 


RADIO DELAY OFF TIMER 
DG 101, DG 105, DG 108 


Provides control of radio with delayed shut-down after ignition is rarned off and keys removed, Provides normal 
Tx/Rx during delay time. Three delay times are available: 1-2, 3-5, 7-9 hours, (custom delay times available) 
and ignition relay only (no delay). 

The DG 100 series device eliminates battery failure due to leaving mobile, cellular, trunking and marine radios, 
or any other equipment on inadvertently. 


$19.50 - $24.50 AAA COMMUNICATION MANUFACTURERS 
Call Post Office Box 20 = 5407 North East Stephens 
Dave Camky Winchester, Oregon 97495 © (503) 673-2678 
Shane’Camky  1°800-283-5158 Fax (503) 673-5049 


“Tested and proven on fleet, government and fire service vehicles. “1 year warranty. 


Circle (218) on Fast Fact Card 


WE BUY AND SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 
1 MASTA Il C. Rote, SC7SYAS88 
22 SYNTOR, 152 MHz, T6E3SRA3200 
14 MICOR, 152 MHz, T73RTN3100 
1 MICOR Base, 31 MHz, 891RCB1196 
1 MASTR I! Base, 31 MHz, DI74EAU13A 


DO YOU FEEL LUCKY? 


5 MTS500, 31 MHz, H31BBU1144 

4 MTS00, 39 MHz, H318BU1144 

14 MOCOM 70, 33 MHz, T51BBB3000 
23 MITREK, 31 MHz, T81JJA2900 


® Speaker-Microphone $32.00 
* Desk Top Charger $59.00 


© Extea Battery Pack $32.00 
* Superstick Antenna $18.00 
* Extra Wall Charger $ 6.00 
* DC Charging cord $ 5,00 
Plugs into cigarette lighter 
* Waterprool case 419,00 
* CTCSS (encode) installed 
for VHF or UHF = $40.00 
© Swivel belt loopser $15.00 


MANUAL $12.50 


Dealer inquiries for quantity pncing welcome 


A Generation of low cost 
High Performance Radios 


CRYSTALS 
CRYSTALS 
CRYSTALS 


For All 
Makes of 
Radios 
& Pagers 


Recrystalizing of your Motorola 
and G.E. channel elements 


Call 800 251-1357 
In California 800 824-7766 
FAX 213 769-0154 


Top quality, ultra high shock crystals. 


Expedited delivery service available. 
24 hr. 72 hr. 8 day Normal 15 days 


. Standard 


=, Communications 
Frequency Management Division 
108 W. Victoria, St., Gardena, CA 90248 


Circle (217) on Fast Fact Card 


MOTOROLA 
CENTRACOM | & II 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


CAN YOU AFFORD DOWN TIME? 


SCHAEFER RADIO CO. 
3101 Grant * P.O. Box 395 
Denver, IA 50622 + 319/984-6115 


$ METRX PAGERS $ 
@® BRAND NEW IN BOX 


e 
@ 800 AVAIL., 451.300 MHz $ 
@ 5/6 TONE, $25 (min. 100) » 
e 
e 
4 


$ 800-231-0103 
GRSBRSOLOHESEIOSED 
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Inadequate Grounding and Lightning Protection 
can result in Down Time and other costly losses— 
Most importantly possible loss of customers. 

YOU CAN GET LUCKY and also reduce Down Time 
when you CALL HARGER. 


LIGHTNING PROTECTION AND 
GROUNDING EQUIPMENT BY: 


HARGER 


Lightning Protection, Inc. 
551 North Avenue 
Libertyville, |L 60048 


Phone (312) 362-4848 
Fax No. (312) 362-3519 


Circle (219) on Fast Fact Card 


TRUNKED MOSTARS 
35W MULTI SYS. 
MINT $545 


800-231-0103 


MOTOROLA RADIO 
TELECOMMUNICATIONS 
EQUIPMENT — OCO’88 

Available at Over 65 Percent Savings 
Used Less Than 3 Months 


Olympic Proven in the 1988 Winter Olympic 
Games In Calgary. 


2 Remaining 30 Channel Centracom II 
Radio Control Consoles 


Maxar 80 2 & 4 Channel Mobiles 
30W 403-430 MHz Under $300 CDN 
Some HT90 Portables HT90, 
490-512 MHz & UHF MX300 

HT90 Accessories & Spare Nicad 
Batteries 

MSR2000 Tone Remote Repeaters 


ATTENTION SMR OWNERS AND 
TECHNICIANS 


REDUCE DUPLEX-INTERCONNECT NOISE 


NETWORKS FALL SHORT 
Simple series-tuned RC networks have 
become the hybrid balance network stan- 
dard used by most land-mobile manufac- 
turers. This network works well for 
resistive line terminations, but falls short 
in most “real world” situations. 


Technicians may observe good hybrid 
balance at a single test frequency, but not 
over a wide frequency range. 


WHY THEY FAIL 
For a hybrid to exhibit balance over a wide 
range of frequencies, its network must ac- 
curately model telephone line impedance. 


Total loop distance from the telephone 
Central Office greatly influences actual 
line impedance. Short loops are principal- 


AND IMPROVE HYBRID BALANCE 


BN-100: A NEW SOLUTION 
The new BN-100 Precision Balance Net- 
work provides WIDE RANGE hybrid 
balance for either long or short telephone 
drops. 

Though packaged for use with GE MARC 
V IRM hybrids, the BN-100 may be used 
with any product having standard hybrid 
coil arrangements. 

Duplex interconnect users immediately 
observe a marked reduction in noise and 
repeated audio level. Usable duplex 
ranges approaches that of equipment 
operated in the simplex mode. 

MARC V Users: Do not confuse the 
BN-100 with early GE-IRM/line buildout 
kits. The BN 100 is designed to identical- 
ly match telephone line impedance 
WITHOUT introducing —line-side 
attenuation. 


& Bases 450-512 MHz 


Contact OCO’88 Brian Page 403- 
560-4267 or 403-271-6129 C/O Vision- 
tech Communications and Enginering, 
Inc. Address: 7 Deermont Place SE., 
Calgary, Alberta, Canada, T2J 5P5 for 
More Information. 


ly series-reactive. Long loops are best 
simulated by complex series/parallel- 


@- WIRE VOICE PATH 
| RECEIVE LEG ) 
tuned networks. > TeRE ET 
Few loops can be accurately modeled 
over the 300-3000 Hz audio range by a Belance arr Sie PAT 
single, series-connected RC network. 
4-WIRE VOICE PATH 
( TRANSMIT LEG ) 


CALL TODAY FOR FREE INFORMATION 
CRESCENT RADIO ELECTRONICS 


TYPICAL HYBRID 
TRY THIS SIMPLE TEST APPLICATION 
While using a standard FM service 
monitor, observe an in-progress, duplex 
telephone call. If the repeated transmit- 
ter deviation by a distant mobile unit is 
EQUAL to or GREATER than that from the 
telephone caller, the system has insuffi- 
cient hybrid balance. UPGRADE TODAY 
WITH BN-100 NETWORKS. 


Bel. CONNECTIONS 
Buy, Sell & Service / 
GE Two-Way Radios 


* Less than wholasala prices 

* One million dollars of GE equipment 
«Same Cay nipping . 
» Express Repair power oF 


4500 York Street 
Metairie, Louisiana 70001 


Tel: 504-885-9511 FAX: 504-885-9514 


i 
a0: 


IM INDIANA: 1-800-324-9653, 
FAX # 1-219-483-5584 
3512 CAVALIES DRIVE 

FORT WAYNE IN 46808 


Circle (220) on Fast Fact Card 


Clean Equipment, Low Price 
We regularly have Micor & Master Il VHF, UHF & 800MHz Repeaters, not advertised. 
(GET ON QUA WANT LIST, REPEATERS ARE USUALLY SOLD WITHIN 24 HRS. AFTER ARRIVAL.) 


1 MOT PULSAA || VHF/IMTS/ROC PHONE $895 10 MOT MOCOM 70 UHF 25W PL 1F $150 3/$400 
3 MOT PULSAR II VHF/IMTS/BELL/PHONE $895 1 MOT S-1318A SIGNAL GENERATOR SS 
1 MOT S1327B SER/MON $1,195 25-900MHz & IF $295 
1 MOT R1200A SER/MON $1,795 2 MOT T1300 DC REMOTES W/MIKE $100 
1 MOT MICOR C91RCB BASE REPEATER 42-50MHz 4 GE MASTR II UHF 40W CG BF $295 
330W, PL $2,795 6 GE MASTR II UHF 100W CG BF $395 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 


2 MOT MICOR C73ACB REPEATER 100W VHF PL $2.495 

2 MOT MICOR C71ATB BASE 42-50MHz 1 10W PL $1.495 

1 MOT MSR 2000 BASE/REPEATER VHF 100W 

PL $2,995 

2 MOT MOCOM 70 BASE 45W VHF PL $495 

2 MOT MOCOM 70 BASE 25W UHF PL $395 

4 MOT MITREK UHF 30W 4F PL/DPL $395 3/$1,100 

2 MOT MICOR 36-42MHz 60W PL 4F $295 

6 MOT MICOR UHF 100W W/S 12F PL $395 3/$1,100 
10 MOT MOCOM 70 VHF 60W CS 1F $195 3/$500 

5 MOT MOCOM 70 VHF 45W CS 4F $150 3/$400 

5 MOT MOCOM 70 30-36MHz SOW PL 1F $250 3/$700 

6 MOT MOCOM 70 42-50MHz 100W 1F PL $395 3/$1,100 
10 MOT MOTRAN 42-SOMHz SOW 2F CS $100 3/$200 


10 GE MASTRA II VHF 60W CG 8F SCAN $295 3/$800 
10 GE MASTH II VHF 60W CS 8F N/A $150 3/$400 
10 GE MASTR II VHF 100W CG 8F SCAN $350 3/$1,000 
10 GE MASTA II VHF 100W CG 8F N/A $250 3/3650 
10 GE MASTR Il VHF 100W CG 8F C-500 $350 3/$1,000 
10 GE EX I] 30-36MHz 50W 4F CG $295 3/$750 
3 GE EX Il 36-42MHz SOW 4F CG $295 3/$750 
10 GE EX Il 42-50MHz 50W 4F CG $295 3/$750 
5 GE EX Il 36-42MHz 100W 4F CG $395 3/$1,100 
10 GE EX Il 42-50MHz 100W 4F CG $395 3/$1,100 
10 GE EX Il VHF 100W 4F CG $350 3/$1,000 
10 GE EX Il VHF 60W 4F CG $295 3/$800 
40 GE EX Il VHF 35W 4F CG $250 3/$650 
4 GE DESCON | DC REMOTES $75 4/$250 
4 GE DESCON I] DC REMOTES $125 4/$400 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working 
We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 
We do not buy/sell pagers, no portables or parts. 


NEW MANUAL FAX AVAILABLE 


BARNETT ELECTRONICS 
8718 Wilhite Lane ¢ N. Little Rock, AR 72116 


(Orders & Bids Only) 800-423-3858 ¢ (Others) 501-835-7066 


Bob Barnett 


Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder an the UAI-20 only 
Assembled, lesled, one year warranty 
Link monitor-mix/ monitor mute control 
Adjustable repeater/link/ DTMF audio outputs 
Selectable DTMF mule on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 


CREATIVE CONTROL PRODUCTS 
3185 Bunling Avenue 


Grand Junction, CO 81504 ~~ 
(303) 434.9405 canes 
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WHY PAY MORE? 


Air Comm is your First Source For: 
* CHANNEL ELEMENTS—ON FREQUENCY for MOTOROLA, “MICOR,” "MITREK,” “MOCOM 70;* “"MOTRAC”’ 


pro -------------- 


Classified 


Equipment for sale 


Used Two-Way Radio 


WEEKLY LIST 


1-800-826-4413 


Communications Equipment Brokers 
(916) 527-5363 


Circle (221) on Fast Fact Card 
WE BUY AND SELL 


NEW AND USED 2-WAY RADIOS 


Johnson ® Motorola 
Standard @ Uniden 
Handhelds, Mobiles 


BUY-COMN-CO. 
2340 W. Columbine, Phoenix, AZ 85029 
(602) 870-4121 


IF WE WERE YOU 


MODEL 6154 TERMALINER 


'D BUY FROM US 


YOUR INQUIRY OR ORDER WILL 
GET OUR PROMPT ATTENTION 
AuTHORIZED -FREPYR oistasutor 


WEBSTER COMMUNICATIONS INC. 
115 BELLARMINE 
ROCHESTER, MI 48309 
313-375-0420 


FAX 313-375-0121 


CALL TOLL FREE 


800-521-2333 
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MOBILES; "'MX,'""MT 500°’ PORTABLES. 


* PAGING REEDS AND ACTIVE FILTERS USED IN MOTOROLA “QCI" AND QCIl," GE, PLECTRON SYSTEMS. 
* “PL” REEDS AND ACTIVE FILTERS FOR ALL MOTOROLA AND GE RADIOS 


* “DPL'' CODE PLUGS AND BLANKS. 


j= Pius, we are a MOTOROLA “RADIUS” DEALER ayo Competitive Pricing!!! 
QUALITY — PRICE — SELECTION — DELIVERY 
AIR COMM 4614 E. McDowell Phoenix, AZ 85008 800-333-9825 
(602) 275-4505 Fax: (602) 275-4555 (din logaet-neacee On een ee ice tb 


Authorized Dealer 
GENERAL > ELECTRIC 


MOBILE RADIO 


COMMUNICATION 


WHOLESALE 
PRICES 


MLS, PLS, MPI, MVS, PSX-200, PHOENIX 
TMX, TPX, CLASSIC II, ACCESSORIES 
800 MHz TRUNKING SYSTEMS & RADIOS 
Service Guarantee! 


“You're Important To Us Regardless Of The Volume You Buy!"' 
Ask About Our “Loyalty Bonus Bucks!" 


1-800-548-2484 
Inside Alabama Call Collect 205-533-2484 
3403 Governors Drive Huntsville, AL 35805 


Ask For Freda 


Circle (222) on Fast Fact Card 
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GoldStar: 


distributed by 


eof — NA Communications 
(2-9 Ge Associates Ine. 


Circle (223) on Fast Fact Card 


PARKINSON ELECTRONICS CO. 


Radio Mod’s to GE Mobiles and Others 


Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and-others * Switch-Off mobiles with POWER-DOWN 


* timer, 1-31 hrs." Change AREA on GE MARC contro! stations 


REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
a 


test cable * Repackage V-E interconnect in SMALL rack height 
r ne 
Call for catalog or tech-ideas (800) 332-7003 X 308 wo) 


Circle (225) on Fast Fact Card 


CRYSTALS 


FOR ALL RADIOS 

O CHANNEL ELEMENTS OD BATTERIES 
Recrystaled & Compensated For Portables & Pagers 
O) MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 
Normal Delivery 3 Weeks 


HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


Circle (226) on Fast Fact Card 
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USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 © Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory llems: Motorola “Systems 90"' control 
heads. PL and paging reeds, channel! elements. 
_,< Cash quotations made for purchase 


AIR | COMM of above equipment. 


4614 E. McDowell Rd. 
Phoenix, AZ 85008 


GENERAL 
COMMUNICATIONS @& 


MOBILE COMMUNICATIONS WS 
errs DEALER CALL NOW! FY 


GE RADIOS AT WHOLESALE PRICES 


Call for Same-Day Shipment of GE Radios 


MPI's - PLS - PCS - PHOENIX - PSX200 - DELTA 
MLS - MVS - MCS - TPX - TMX - MASTRII - RANGR 


We will not be undersold! 

Frequent buyers can be frequent flyers! 

— 7 Ask Greg or Rick about our Hawaii Contest!! 
— Ss 


1-800-356-3200 MADISON, Wi 53719 


PARAMOUNT 


Communications/Electronics 
Motorola Reeds, Beepers and Channel Elements 
Pro-Am Antennas and Optoelectronic 


= Frequency Counters 
Hina Distributor Buy, Sell or Trade 
800/431-7777 Ma) 


506 Burnett Ave. M. Clouston 
Dalton, Ohio 44618 216/828-2071 
Fax:216/828-8308 


Frequency You Need 


$17 with Trade-in or $25 without Trade-in 


MICOR, MOCOM & MOTRAC 
Call toll free: 1-800-237-9654 (except Louisiana) 
1-504-363-4006 (in Louisiana) 


Call us — we have what YOU need!! 
CHANNEL ELEMENT HEADQUARTERS 


RECONDITIONED 
MOTOROLA 


MINITOR | PAGERS 


McManus Communications 
(501) 763-6250 


Channel Elements on Any 


2320 South Friendship Dr., Harvey, LA 70058 


“ _ We Buy & Sell Used 
KING’ Radios & Equipment 
Mobiles * Bases * Pagers * Handhelds 


Elements & Crystals 
King*Motorola*G.E.*Midland*Maxon 


Colorado Hi-Tek Inc. 
2568 W. Highway 160 
Pagosa Springs, CO 81147 
303-731-5100 
FAX: 303-731-5800 


Circle (227) on Fast Fact Card 


@aAICOM 


With ICOM, the business at hand 


Miorang||iiili 
hh quality, 


ARCOM 


Authorized Sales & Service 


Kenneth A. Arck 
(213) 834-1989 


(Authorized Dealer) 
GENERAL €@ ELECTRIC 


Mobile Radio 


Berth 204 
Wilmington, CA 90744 


COOKS 
COMMUNICATIONS 
CORP. 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


FRESNO. cA 950 «(1-800-233-8818 


FRESNO, CA 93701 
Circle (228) on Fast Fact Card 


| Business prospects 


FOR SALE: 


Growing paging company in Chicago. 
Profitable one-man operation. Owner 
retiring. For information, write: 

TA 


P.O. Box 50150 
Cicero, IL 60559. 


COMMUNICATIONS GZemeomonenonenoney 
HOTLINE BBS ® MICORS 110W ® FOR SALE: 
USED sion slagialed SALE Pee @ PL COMPLETE! 150-160 MHz Profit-making 24-hr. answering service, 
SERVICES - POSITIONS - SITES located in Chicago. Owner retiring. For 
UP TO DATE * NO BROKER FEES a $345 | information. write: | : 
SERVICE: $25/MO $225/YR es e WIT 
717-751-0626 (2400, 1200 N81) @ 800-231-0103 ¢ £0. Box 50150 
RD 9 BOX 30, SOUTHVIEW DR., YORK, PA 17402 NY cero, 0559, 
Chen eo ReRoRehome 
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Tower space 


ST. LOUIS 
MEMPHIS 


LOUISVILLE 
NASHVILLE 


o> 


PADUCA, KENTUCKY 
NEVER BEFORE AVAILABLE! 


500' Tower on 560’ Ground Elevation 37° 23'32'" 88° 29°21" 
ACT NOW! START-UP RATES, PRIME LOCATIONS OPEN! (1,060' 
OVERALL), Climate Control, backup power, professional equipment 


building 


Contact: Silvio Marraccini 
, TEL. (718) 979-6600 


FAX (718) 351-2525 


7 
TP AAT COMMUNICATIONS CORPORATION 
1854 HYLAN BOULEVARD, STATEN ISLAND, N¥ 10305 


Circle (228) on Fast Fact Card 


FIRST REPUBLICBANK PLAZA 


CENTER 


DALLAS MAIN 


Dallas’ 
Tallest 
Tower 


Dallas, TX Tallest Tower 
The 74 Story First RepublicBank 
Plaza is now available for your 

Communications Facility. 


* 900 MHz SMR Ready 
* 900 MHz PCP/RCC 

* 800 MHz Systems 

* 150-450 MHz Systems 


This one-of-a-kind roof top facility 
is dedicated to the Land Mobile 
Industry and has been featured in 
several magazine articles. 


CONTACT: 
JIMMY CHILES 
(214) 761-6277 


Circle {230) on Fast Fact Card 


TOWER SPACE 


Westchester « Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 


ft. Easy access all year. Covers Northern 

Westchester, Putnam, Rockland and 

Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 
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PRIME TOWER SPACE 
NOW AVAILABLE! 


Located west of Cleveland in 
Amherst, Ohio. Ground elevation; 
750 feet. Tower height 290 feet. 
Two-way radio and microwave 
availability. Contact: 


David A. Laidlaw 
COMMUNITY SELECT 
INVESTMENT, INC. 


3600 Kolbe, Ste. 111 
Lorain, OH 44053 


216/960-4750 


TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
Box 2739 + Avalon, CA 90704 
{213} 510-1421 


TOWER SPACE 


Southern California 
Crestline * Victorville * Barstow 


J. Doering Communications 
(818) 308-0398 


TEL: (312) 631-9016 


CHICAGO TOWER 
LEASING CORP 
COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA 


STAN STANN P.O, BOX 31160 


CHICAGO, IL 60631 
Circle (231) on Fast Fact Card 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed 
antenna sites in Florida, Master Antenna System 
to UHF & 800 MHz using 3'/,”’ hard line. If you 
need antenna space in: 

Jacksonville * Tampa Bay * Sarasota/Venice 
and Lakeland 


Contact Judi Lechner, Bruce Mcintyre or 
Phil Dellwo 

(813) 854-1518, 105 H Dunbar Avenue, 
Oldsmar, FL 34677 


Emergency Power Available at most locations. 


TOWER SPACE FOR RENT 
NORTHERN ILLINOIS & 
SOUTHERN WISCONSIN 


Building & AC power provided. 
Contact Wes Minear 815/569-2178 


Northern Illinois Radio Services 
11124 Cemetery Road * Capron, IL 61012 


TOWER SPACE 
SOUTHERN CALIFORNIA 


28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


PRIME SO. CALIF. SITE 


KJOI COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mins. with line-of- 
sight to all of So, Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 


Tower Sites, Inc. 


300 Ft. Tower Serving Connecticut, 
Massachusetts and Rhode Island 
from ONE Location. 


(203) 928-6205 


TOWER SPACE 


Prime Sites in Washington, D.C, 
Baltimore, Maryland 


Salisbury, Maryland 
Two-way radio and microwave 
Maryland Communications, Inc. 
(301) 561-8255 


Classified = 


Tower space 


TOWER SPACE 
Prime sites in Ft. Myers, Naples and 
Charlotte County. All of Southwest Florida. 
Sites for two-way, microwave and broad- 
cast antennas. Heights from 400—1,500 


feet. 
CALL: (813) 939-8900 


NEW TOWER 
S.W. Martin County, FL 


Located: N. 27-01-51 W. 80-15-11 
500 ft. Rohn 90 (5 ft. face) 
Large equipment building. 

Emergency power and 
security system. 


Contact: 
John Johnston 
(407) 746-0935 

Radiotronics 
1505 Cypress Dr. 


Jupiter, FL 33469 


TOWER SPACE 
New Site - Harrisburg, PA 
120' Rohn SSV - Ground Elev. 1,260’ 


NALLY COMMUNICATIONS INC. 
(717)233-1208 
2934 Banks St., Harrisburg, PA 17103 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


SHAFFER® ASSOCIATES 
communications congultints 
Ste. 1700 
(713) 621-4499 


3050 Post Oak Bivd. 
Houston, TX 77056 


Circle (232) on Fast Fact Card 


Tower services 


» SHAFFER. TOWER SERVICES 


NeORPORoTED 


* ENGINEERING 

* CONSTRUCTION 

* ANTENNAS LINES 
+ RELAMEING 

+ SALES 


+ OME TERS 
+ MAINTENANCE 
+ INAPeC TIONS 

+ PAINTING 

+ AAOUNOING 


3 (713) 621-4499 
*"') 3080 Post Oak Blvd, Ste, 1700, Houston, TX 77056 
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Communication 
Tower Consiruction 


(409) 755-4038 


Maintenance * Iustallation © Painting 


HELICOPTER SERVICE 


P.O. Bax 8220—Iwy, 695 
Lumberton, Texas 77711 Fux. 444-755-7409 


LUMBERTON TOWER SERVICE, INC. 


Circle (234) on Fast Fact Card 


WESTON TOWER 
& ANTENNA 


Midwest antenna and line 
installation and tower 
maintenance. 


Call Casey Weston 
(815) 725-7673 


NEED TENANTS?? 
--. Advertise your sites in {he __ 
(NATIONAL COMMUNICATIONS) 
_____ SITE DIRECTORY __ 
Dedicated to advertising antenna sites for lease 


NEED SITES ? 
The NCSD contains hundreds of prime 
antenna sites across the Nauoh. 

To get your FREE copy write or call: 
*** INFRAFAM, Dept M, P.O. Box 93, *** 
Freehold, NJ 07728 
(201) 462-5964 


WYCOFF TOWER 
For installation of 2-way/microwave 
antennas and feed lines. Concentrate on 
300 mile radius of DAL-FWT, Texas, but 
not restricted to. Employment oppor- 
tunities available. Call or write: 520 
FM661, Midlothian, TX 76065. (214) 
775-3794, 


Parts/Components 


QUALITY 
CONNECTORS 
by f i 


r i 
A HILLY 


INDUSTRIES i 


DISCOUNT 
PRICES 


b 


y 
Syntonic 


PA 800-482-2377 
7611 Derry St. 
HARRISBURG, PA 17111 


800-233-2365 


RF CONNECTORS 
UHF * N * BNC * SMA ¢ TNC 
AND ADAPTERS 
MANUFACTURERS 
AMPHENOL-DELTA 


KINGS-RF INDUSTRIES 
Also: Coax cabie & heat shrink tubing 


By ELECTRONICS INC. 
3129 N. Highway 67, Sulte H 
Mesquite, Texas 75150 
(214) 681-7882 
(800) 225-3429 


ro 


<-> 


Dispatch Newsletter 


The Premier bi-monthly newsletter with more 
news, more pages, more extras, more readers! 
Still only $15 a year. Complete dispatch library. ..7 
textbooks for only $100. Catal Dispatch 
Publications, 1263 Canyon Side, San Ramon, 
CA 94583. 


Equipment wanted 


WANTED! 
IMTS or RCC 
Car Phones 


CONTACT: TOM BELISLE 
(805) 251-2244 or 
(800) 423-2565 (outside CA) 


S$WANTEDS 


Cash + Shipping paid ‘‘Promptly”’ 
Motorola, GE, 
Bases, Mobiles, Repeaters and 
Service Monitors 
“NO JUNK” 
Pulsar Il VHF/Bell Phones 
Barnett Electronics 
800-423-3858 
8718 Withite Lane ¢ N. Little Rock, AR 72116 


MOTOROLA 
RADIOS WANTED 


800-231-0103 


LOOKING FOR 
MOTOROLA TRUNKED 
RADIOS 


STX or MTX 800 Portables 
Call: 1-800-274-0087 
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[ Equipment wanted _| 


+****WANTED***** 
All late model HEWLETT-PACKARD, 
TEKTRONIX, WAVETEK, IFR and 
CUSHMAN electronic test equipment. 
We buy working or non-working test equipment. 
WE PAY CASH! 


CUSTOM SOFT FIELD CARRYING CASES 
FOR ELECTRONIC TEST EQUIPMENT 
MOTOROLA. IFR, HP, RYCOM, TEK 


ALL MAJOR MANUFACTURER'S 
PROTECT YOUR INVESTMENT 


ALCOM ELECTRONICS EXCHANGE, INC. 
2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 * (601) 896-6596 
(800) 476-ALCOM (ORDERS) 
FAX: (601) 868-0133 (24 hrs.) 
***N.1.S.T. TRACEABLE*** 


ALCOM ELECTRONICS EXCHANGE, INC. 
2801 17th Avenue 
Gulfport, MS 39501 
(800) 476-ALCOM (ORDERS) 
FAX: (601) 868-0133 (24 hrs.) 


Circle (235) on Fast Fact Card 


POINT OF CELL rm. 


At last, a software package that 
is a MUST for cellular dealers, 
written by a Cellular Dealer. The 
system will do: 

* Computerized price quotes that are 
professional and error free with au- 
tomatic stock item look-up by full/ 
partial stock number. 

* Automatic updating of customer's 


for just $54! 


Diane Hite 
(303) 762-1249 
FAX: (303) 762-0069 


ADVANCED INTERMOD 
PC SOFTWARE - $175 
By popular demand, ver. 2.10, now with site 
database. Enter freqs. only once, save, recall, edit, 


A INTERMOD ANALYSIS “A 


PC SOFTWARE 
New Version with SITE DATABASE 


do ‘what if” studies. Time proven since 1985. Select 
to 9th order, any band width, over 200 Tx and Rx 
freqs., IF's, etc. Reports in plain English text. User 
friendly. Also, TAP-terrain analysis and propaga- 
tion study software, Auth, dealer, 


Fast - Manu Driven - Report to Screen/Printer 
¢ Enter up to 500 TX & S00 RX Frequencies « Se- 
lactable Bandwidth ‘Window’ Around AX Frea. 
* Calculates 2nd, 3rd, Sth & 7th Order Products 


$79.95 + shipping & tax 
RAYFIELD COMMUNICATIONS 


858 S, GLENSTONE 
SPRINGFIELD, MO 65802 
417/864-5960 


Circle (236) on Fast Fact Card 


Updates for ver, 1.706 users. 


MECH-ELEC SYSTEMS 

(303) 674-1101 
$275.00 Ts (C is 275.00 
“MICROWAVE “MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 
Technical Specifications * Sample Printouts ¢ Information 
Technical Communications Software 
(Texas: add 6%) (409) 582-6637 ~ 
FAX: (409) 582-4437 


PO. Box 884 
Montgomery, TX 77356 


IT’S NOT WHAT YOU MAKE - IT’S WHAT YOU KEEP |! 


THE SERVICE MANAGER 


Intelligent software, for managers who take 
their service business very seriously ! 


by MICRO-QUICK SYSTEMS, INC 
(714) 980-1034 Fax: (714) 944-3995 


Circle (238) on Fast Fact Card 
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data base, inventory and sales com- 
missions when invoicing. 
File search by full/partial customer 
code-, -fip customer's name-, -fip 
company name, f/p mobile number, 
-ESN-. 
Reports: customer list, sales activi- 
ties by month, by salesman or all, 
inventory reports detailed & non-de- 
tailed, commission reports by month, 
by salesman or all. Commission re- 
ports also give total sales, discounts, 
cost of goods sold and sales tax for 
the month. 
POINT OF CELL rm., runs on IBM XT or 
AT or compatibles with a minimum of 20 
MB hard disk, 512K RAM, Citizen Printer. 
Options: Mini Payroll and Mini A/R. 
Cail or Write to: 
POINT OF CELL rm. 
c/o Dan Le Company 
, 46755 Fremont Blvd. 
\ Fremont, CA 94538 
(415) 490-5263 
(Silicon Valley) 
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COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


Illinois, Michigan, Wisconsin, 
Ohio and Indiana 
Call 1-800-274-0087 
to activate! 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 


$375. Time payments available. Established 1960. 


Mobile Training Institute 


528 Pacific Terr, PO. Box E 
Klamath Falls, OR 97601-0021 (503) 882-5408 


DUPLEXERS RETUNED FAST 
ALL MAKES 
48 Hr. Turnaround 
also 
filter retunes 
isolator retunes 
repairs 
modifications 
double shield cables 
We have 17 yrs. experience 
Cail Dennis at 
(716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 


Orchard Park, NY 14127 


PHILA., PA. 


So. Jersey 
$225 Commission 


Professional on-site mobile installation- 
any vehicle ......... $125 
Warranty service on all brands 


ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 ¢ IN PA 215-322-4600 


***DUPLEXER RETUNING*** 
24-HOUR TURN AROUND! 
Call: (800) 727-5657 


RL 
= = 
ase = ———— == 


2121 S, TREADAWAY, ABILENE, TX 79602 
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AUBURN 
ELECTRONICS 
LABS 


Singer @ Wavetech ® Cushman 
LOW COST REPAIRS! 


PAGER REPAIR 
Specialize in NEC and 
Motorola Pagers! 
Repair « Recrystal ¢ Recode 


* Flat rate: $10 plus parts. Quick 
turnaround 

* Paid return with order of 50 pagers +. 

12345 Bowling Green Rd. 90-day Warranty 


Auburn, KY 42206 Fast-turnaround 
(502) 542-6000 Trade-in Value 


WE MONITOR THE WORLD! 


Electronic Paging Services, Inc. 
1418 Upfield Dr., Ste, 111 
Carrollton, TX 75006 
(214) 242-1887 


Circle (241) on Fast Fact Card 
PAGER REPAIR 
Low-cost conversion 
Discounts for quantity 
Repair: Flat rate-$10 plus parts. 


Call Pager Communications 
for quotes: (512) 341-6514 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, ICOM, Maxon, etc. 

* References available 

* Fast turn 

¢ $30.00/hr. (2 hr. max. + parts) 

« UPS paid return 

TA Enterprises 
986 Cherokee Ad. SE « Paim Bay, FL 32909 
407-725-6167 

Tim Downey, President 


IPAL 
VW Bllactromics, UMCo 


CALIBRATING FM MONITORS 
CUSHMAN FACTORY AUTHORIZED 


NEC - MOTOROLA - PANASONIC 
$10 Flat Rate Labor 

60-Day Complete Warranty 
Excellent Turn-Around 

Contract Service - Specials 


BID Ke FBO MOUND HN 


OGL dG} 


13625 Inglewood Ave., Hawthorne, CA 90250 
Tel: (213) 676-7838 FAX: (213) 679-5681 
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* * *& *& PRIORITY xx xx 
IFR REPAIR & CALIBRATION 
(24 HAS-72 HRS HIGH PRIORITY REPAIR AVAILABLE) 
Service Monitors (IFA}\(MotorolayxCushman) Our Cal. Lab. is staffed with retired 
Micro Voltmeters military PMEL personnel to « 
RF Millivoltmeters quality has been a way of 
Noise Gen. & Test Sets over 20 years — we do quality work 
Sweep Generators at a lower price 
=e rank t 2801 17th Avenue 
SouiGreao Guliport, MS 39501 
e (601) 868-6596 


Frequency Selective Voltmeter 


Frequency Counters (601) 896-6596 


ALSO SERVICE IFR, 
MOTOROLA & GAW 
NBS TRACEABLE 


4300 Lincoln Ave., Unit O (312) 934-6426 
Rolling Meadows, IL 60008 FAX (312) 934-7195 


Oscillators FAX: (601) 868-0133 (24 HRS) 
Spectrum Analyzers (ORDERS) 1-800-476-ALCOM 
Power Meters 


ALCOM ELECTRONICS EXCHANGE, INC. 
*** N.ILS.T, TRACEABLE *** 
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Page 
Company Number 
AAA Communication Mfg. ...... 104 
AAT Communications Corp. ....108 
Advanced Electronic 

Applications, Inc 

AIE Corporation 
Air Comm 


Antenna Specialists Co 
PalrOn CoM o25 fs ¥ths weed 91 
Auburn Electronics Labs ....... 111 
AVCOM of Virginia 
PUTER C IIIS ocx ojs-preceen estes 57 
B-D Crystal 
Barnett Electronics 
BEE Electronics, Inc 
Bramalea WG. onc. s:<..4:0040:8:8.0:.2 108 
BYTEK Corporation ............ 
C.T. Systems 
C.W. Wolfe Communications . . . . 
California Radio 
Cartwright Communications Co. . .67 
Centurion International, Inc. ..... 33 
CGS [Goo cxre onaimn casein een Wee 7,93 
Christie Electric Corp. ........-. 95 
David Clark Co., Inc. ........-.. 88 
Coded Communications 
Commonwealth Comms 

Industries Ltd 
Communications 

Associates 


Communications Specialists 

Comp Comm Inc. 

Computer Resources Inc. ....... 87 
Connect Systems 

Control Signal Corp 

Crescent Radio Elec........... 105 
Cushcraft/Signals Corp 

Dan Le Company 

Data Signal, Inc 

Delcom Radio Ltd. 


Dynatech Tactical 

Communications, Inc 
ESA Telecommunications Inc 
Gamber-Johnson 
GE Mobile Communications ..... 
Glenayre Electronics 
Harger Lighting 

Protection, Inc. ..........-.. 104 
Hark Electronic Systems 
HCS Telacommunications 
Helper Instruments Co. ....... 90,92 
Helper Instruments Co. ......... 95 
Henry Radio 
Hutton Communications 
ICM Communications 
IFR System, Inc 
Interconnect Specialists, Inc 
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Hotline 


. 800/283-5158 
. 800/283-5158 


206/775-7373 
803/632-9256 
602/275-4505 
515/423-8955 
216/349-8400 
714/458-7277 


. 502/542-6000 


804/794-2500 
803/892-2181 


. .306/283-5000 


800/423-3858 
800/336-3115 


. . .2141761-6277 
. 800/523-1565 


800/245-6356 


. 406/252-9220 


800/231-0103 
800/543-8614 
800/228-4563 


. 800/327-9956 


213/715-1402 
617/756-6216 


. -800/325-0147 


800/633-8844 


800/435-9313 
214/238-9596 
800/854-0547 
609/854-1000 
205/591-8810 
213/373-6803 
303/989-8000 


. 504/885-9511 


603/627-7877 


. 415/490-5263 


912/883-4703 


. .415/592-8790 


619/724-5355 
. 602/488-9755 
213/257-0800 


800/233-8639 
312/424-6464 
800/826-0440 
800/GE1-2345 
206/575-0888 


. 312/362-4848 


803/747-2988 


.. . 800/346-6442 
. 800/327-9308 
. 800/327-9308 


213/820-1234 
800/442-3811 
405/236-3741 
316/522-4981 
407/332-0533 


Company 


ISC Cardion Electronics, Inc 

Kantronics ING) gcse cs cieeeaee 70 
Larsen Electronics, Inc. ...... 62-63 
Magnasync Moviola 
Marconi Instruments 
Mark Twelve Inc. ........... , 83 


83,85,87 


Maxrad, Inc. 

Micro-Quick Systems, Inc 

Midian Electronics, Inc. ......... 30 
Midland International LMR 

Mobile Mark, Inc. ........-....4 58 
MX-COM, Inc 

Neutec Division of Celltronics ... . 
Norcomm Corp. ............... 74 
ORA Electronics 

Orbacom Systems, Inc. ......... 68 
Parkinson Electronics Co. ...... 106 
Piher International Corp. ........ 59 
Polyphaser Corp. ......-. eases 28 
Positron Industries 

Primus Electronics Corp 

CHUALON' COM? eas aiccscc.serctone 45 


Ramsey Electronics 
Regency Land Mobile 


Schlumberger Instruments 
Securitron Co 
Selectone Corp. .........-2.4-- 15 
Seton COM: iicsaixc owes sist 74 
Sharp Communication 
Shinwa Communications 

of America 
Shure Brothers, Inc 
Sigtone Inc 
Sinclair Radio Laboratories... . 79,81 
Solid State Communications 
Spectrum Communications 

GOD: 5 .naccicvetasetavmaaeaes 81 
Standard Comms 
Statistical Control Systems 

GORD: ieesiearncaciressnescstne (GK 26 
Sti-Co Industries, Inc 
Telecomm Services Inc 
TEBCC.- COM> cnsisasseneceseen 49 
Telewave, Inc 
Tessco 


Transcrypt Intl Inc. ...........-. 5 
Trident Micro Systems 

TX RX Systems 

Uniden Corp. of Am—MSG Inc. . .55 
Vega 

Vocom Products Corp 

Wacom Products, Inc. .......... 76 
Webster Communications 

Yaesu USA 

Zetron, Inc. 
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516/289-6200 
800/634-3308 

254 .. . .206/573-2722 
85,95,97 818/763-8441 
800/233-2955 
201/462-3856 
816/891-6320 
312/595-3933 

238 ....714/980-1034 
26 .... 602/884-7981 
21 ....800/MID-LAND 
312/671-6690 
919/744-5050 
619/587-0656 
800/874-8663 
818/701-5848 
609/482-2181 

225 ... .800/332-7003 
312/390-6680 
702/782-2511 
514/738-2200 
800/435-1636 
217/223-3225 
216/351-1755 
716/586-3950 
800/428-5000 
305/843-8484 
503/779-6500 
617/229-4825 
408/263-6434 
800/227-0376 
415/965-8020 

. .800/548-2484 


405/232-7272 
800/257-4873 
213/463-4474 
. 716/874-3682 
415/785-4610 


215/631-1710 
. 800/251-1357 


813/954-8816 
716/881-3287 
. .213/676-7838 
919/556-7800 
415/968-4400 
- .800/638-7666 
213/256-3000 
800/228-0226 
714/549-5206 
716/549-4700 
800/421-8894 
818/442-0782 
312/885-3296 
817/848-4435 
. 800/521-2333 
213/404-2700 
. 206/644-1300 


When you're on the move, you want 
amobile radio you can depend on, 
whenever and wherever you are. 


Yaesu Mobile Radios. 

The FTL-2001 VHF FM and the 
FTL-7002 UHF FM Transceivers are 
designed to provide you with 
dependable communications. From 
their 12 channels (which are expand- 
able to 80), shock-resistant metal 
casing, priority and selectable scan- 
ning to their functionally-designed 
controls, operation of the FTLs is 
quick and easy in any type of 
situation, 


YAESU usa. 


Yaesu U.S.A., noted for the inno- 
vative Dual-band Hand-held radio, 
also manufactures VHF and UHF 
hand-held radios, base transceivers, 
and a full line of communication 
accessories. 


For further questions and additional 
literature on the FTL-2001 VHF FM/ 
FTL-7002 UHF FM Mobile Trans- 
ceivers, of any of Yaesu’s product 
line, call toll-free 1-800-999-2070. 


Commercial Product Division/Cerritos, California 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in 
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant 
Programming, Unequaled Reliability; and add full spectrum tone versatility 
multi-tone capability without diodes, a reprogrammable memory... Its our new 
harvest of CTCSS tone equipment. 

The choice is yours! If standard CTCSS EIA tones do not 
suit your taste, select any 32 tones of your liking from 15.0Hz to 
255,0Hz. And if you change your mind, no problem; the mem- 
ory can be changed in your shop with our HHP-1 programmer, 
or at our factory for free. Your working tone is accessed by a 
simple DIP switch, so there’ no fussing with counters or other 
test equipment. 

Call today toll-free and find out more about this fresh new flexi- 
bility in tone signalling, and don't forget to ask about multi-tone 
switching without cumbersome diode networks or binary switches. 

Its all brought to market by the people who introduce the fresh- 
est ideas in tone signalling, and of course our customary same day 
shipping and one year warranty apply 


PS-82P CTCSS ENCODER-DECODER — Based on the time proven 
TS-32, the industry standard for over a decade. The TS-32P gives you 
the added versatility of a custom, changeable memory base. A low price 
of $57.95 makes it an even sweeter deal. 
S5-32P ENCODER Based on the equally popular 
, SS-32 encoder. Available for CTCSS, or audible burst 
® tones up to 6550.0Hz. Price is $28.95. 

% SS-32SMP St IB-MENIATURE ENCODER Our 
smallest encoder for handheld applications. Now you 
can satisfy that customer that needs to access multi- 
ple repeater sites with a radio that has precious little 
space inside. At $27.95, the price is small too. 

\ HHP-] HANDHELD PROGRAMMER For 
programming the 32 memory locations in any of 
our new programmable products, including our 
SD-1000 Two-Tone Sequential decoder. The 
HHP-1 is battery operated for field use, and 
will program ANY 32 tones from 15.0 to 
6550.0Hz in .1Hz. increments. Price is 


$199.95. @ a 


426 West Taft Avenue * Orange, CA 92665-4296 
Local (714) 998-3021 ® FAX (714) 974-3420 © Entire U.S.A. 1-800-854-0547 
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